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EXECUTIVE SUMMARY  
Vegetation Monitoring and Analysis at Lake Mead National Recreation Area (NRA) was 
funded by the Multi-Species Habitat Conservation Plan, Southern Nevada Public Land 
Management Act, Lower Colorado River Multi-Species Conservation Program, and Lake 
Mead NRA base-funds.  This Cooperative Task Agreement was awarded to the Public 
Lands Institute (PLI) at the University of Nevada, Las Vegas (UNLV) on September 30, 
2006 with the term ending December 31, 2009, as modified.  The primary purpose of this 
Task Agreement was to work within an interagency framework towards the 
accomplishment of three main vegetation management objectives.  These three goals 
were to: (1) inventory, research and monitor rare plant species of interest to the 
interagency partnerships focused on the Lake Mead NRA region; (2) provide monitoring, 
research and initial treatments of priority invasive weeds within Lake Mead NRA and on 
public lands in Clark County, Nevada through an interagency weed management  
program; and (3) provide technical assistance and support in monitoring and research 
related to land disturbance and ecological restoration monitoring.  
 
In addition, the task agreement deliverables were greatly exceeded by conducting 
supplemental monitoring and research activities that supported the broad goals of the 
Task Agreement.  This “value added” monitoring and research included activities such as 
initiating scientific literature reviews (one of which, a practical review of Mojave 
Desert revegetation techniques, was jointly published with the NRA vegetation 
manager); retrospectively assessing a past NRA restoration project along a pipeline in 
Boulder Basin (which also was jointly published with the NRA vegetation manager) 
surveys to enhance rare plant monitoring and management in Clark County; a major 
vegetation change assessment comparing vegetation in 1979 to 2007-08 in the Newberry 
Mountains, conducting a major project invertebrate assessment identified as a priority by 
the NRA vegetation manager; implementing a federal highways project (e.g., site 
planning, restoration plantings) also identified as a priority by NRA managers; and 
assessing the feasibility of determining reference conditions for ecological restoration.  
All of these “value-added” activities went above and beyond the deliverables 
required by this Task Agreement.  As presented at the December 8, 2008, CESU 
meeting in Reno, Nevada, this task agreement is viewed as one of the most 
productive and cost efficient (based on products/dollars) Agreements in the country.  
This Task Agreement will continue to produce products as manuscripts from this 
work are published in scientific journals.  Activities performed under the Task 
Agreement are summarized below: 
 
Inventory, Research and Monitoring for Rare Plant Species 
 Developed 14 conceptual models for watch species. 
 Conducted surveys for 14 species of rare plants. 
 Developed and implemented monitoring protocols for four covered species. 
 Developed inventory and monitoring protocols for 10 watch species. 
 Prepared and published two popular and one peer-reviewed journal article. 
 Delivered four oral presentations and one poster presentation. 
 
Interagency Weed Sentry and Weed Management Project 
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 Appended an established database of invasive, exotic plant species in Clark 
County.   
 Appended an established map atlas of areas surveyed for invasive, exotic plant 
species and species which were detected and treated. 
 Surveyed 1,522 miles and 11,509 acres of federal lands for invasive, exotic plant 
species. 
 Treated 680,292 individual invasive, exotic plant species on federal lands. 
 Produced trip reports and offered recommendations for exotic plant control to 
BLM, NPS, USFS and USFWS land managers. 
 Conducted a condition assessment of springs and seeps at Desert National 
Wildlife Refuge. 
 Completed a scientifically rigorous study of the distributions of exotic annual 
plant species along roadsides. 
 Delivered seven oral and poster presentations. 
 Published two journal articles. 
 Three additional journal articles are in progress. 
 
Directed Sahara Mustard Research 
 Developed experimental designs to test six hypotheses regarding Sahara mustard. 
 Conducted five additional studies on Sahara mustard ecology.  
 Published a scientific journal article. 
 
Technical Assistance and Support for Disturbance Monitoring and 
Ecological Restoration 
 Assisted with technical research (on both vegetation and insects) related to the 
Northshore Road realignment project. 
 Developed a research protocol and established monitoring plots for restored road 
research (AR 108). 
 Developed and implemented vegetation sampling for a project manipulating rare 
frog habitat. 
o Delivered an oral presentation and a scientific publication is in progress. 
 Relocated and resampled 106 vegetation plots in the Newberry Mountains. 
o Delivered two oral presentations and two poster presentations. 
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INVENTORY, RESEARCH AND MONITORING FOR COVERED PLANT 
SPECIES (Proposal # 2005-NPS-535-P)  
 
INVENTORY, RESEARCH AND MONITORING OF EVALUATION AND 
WATCH PLANT SPECIES ON LAKE MEAD NRA AND ADJACENT LANDS 




Sustaining populations of rare plant species is a major management objective at Lake 
Mead NRA and across other federal lands in Southern Nevada.  Effective management of 
rare plant species is facilitated by knowledge about their distributions, abundance and 
ecology.  The purpose of this work was to conduct inventory and monitoring activities for 
four MSHCP covered plant species:  sticky ringstem (Anulocaulis leiosolenus), Las 
Vegas bearpoppy (Arctomecon californica), threecorner milkvetch (Astragalus geyeri 
var. triquetrus), and sticky buckwheat (Eriogonum viscidulum); and through inventory, 
research and monitoring of 10 MSHCP designated “watch list” plant species: Mokiak 
milkvetch (Astragalus mokiacensis), virgin thistle (Cirsium virginense), Las Vegas 
cryptantha (Cryptantha insolita), Hoffmann's cryptantha (Cryptantha hoffmannii), chalk 
dudleya (Dudleya pulverulenta), silverleaf sunray (Enceliopsis argophylla), Las Vegas 
Valley buckwheat (Eriogonum corymbosum var. aureum), Leconte's barrel cactus 
(Ferocactus cylindraceus var. lecontei), beaver Indian breadroot (Pediomelum 
castoreum), and pinto beardtongue (Penstemon bicolor ssp. roseus).  
 
Accomplishments 
The MSHCP projects titled “Inventory, Research, and Monitoring for Covered Plant 
Species” and “Inventory, Research and Monitoring of Evaluation and Watch Plant 
Species on Lake Mead NRA and Adjacent Lands,” were primarily coordinated by D. 
Bangle with support from other project staff and seasonal botanists.   
 
Covered Species 
During spring 2007, D. Bangle completed species status reports, which summarized 
collection histories and population spatial distribution characteristics.  This information 
was used to develop GIS habitat maps to select future monitoring locations.  Much of this 
information is restricted due to the vulnerability of rare plants.   
 
Research assistants aimed to conduct rare plant monitoring during the springtime.  
During spring 2007, pilot study information was collected.  Three permanent monitoring 
plots were established for populations of Las Vegas bearpoppy and sticky ringstem, eight 
grid plots were established for threecorner milkvetch, and macro-plots and transects were 
set up in three locations to monitor sticky buckwheat.   
 
After evaluating the pilot year data (descriptive statistics, power analysis and sample size 
calculations), it was determined that a modified sampling design was necessary to 
decrease variability and number of zeros among sampling units, as well as to increase the 
power of results.  Increasing the number of study sites and decreasing the number of plots 
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per site would provide a better representation of overall status and trends of each species 
throughout their respective ranges, while still providing valuable data at the population 
level.  By December 31, 2007, monitoring protocols were revised to accommodate these 
issues and draft Conceptual Models for covered species were also prepared, delivered, 
modified and accepted by the Clark County project manager.   
 
During spring 2008, time constraints led to reducing the number of monitoring sites from 
the numbers suggested in revised monitoring protocols.  Data were collected at three 
established Las Vegas bearpoppy sites, one threecorner milkvetch site, and two sticky 
buckwheat sites. In 2009, it was determined that additional staff was needed to complete 
the monitoring protocol. 
 
During spring to early summer 2009, monitoring for threecorner milkvetch, sticky 
buckwheat, Las Vegas bearpoppy, and sticky ringstem was completed.  Three long-term 
monitoring sites were established for threecorner milkvetch, two for sticky buckwheat, 
six for Las Vegas bearpoppy and three for sticky ringstem.  Initial plans had called for 
more monitoring sites, but surveys for suitable populations did not identify additional 
areas to monitor.  In addition to vegetative data collected, abiotic environmental data was 
collected from each monitoring site during the summer and fall of 2009.  Data entry was 
completed in fall 2009.  Final reporting has not yet been completed for this project based 
on the direction of the National Park Service. 
 
Along with developing protocols and implementing covered species population 
monitoring, D. Bangle and C. Engel designed a monitoring strategy for vegetative and 
reproductive phenological development of sticky ringstem.  Observations were conducted 
on 21 individuals at each of three sites in the rare plant habitat in the vicinity of 
Northshore Road.  Monitoring was designed to follow the development of the plants from 
the rosette stage through bolting, flowering and fruit development.  Plants were observed 
every two weeks when populations were in the vegetative rosette stage, and weekly when 
individuals within the populations bolted and flowered.  Plant phenological stage and 
floral phenological stage were recorded.   
 
Monitoring indicated that sticky ringstem individuals can have a flowering season 
ranging from May – November, with single individuals flowering through the entire time.  
It was unclear whether leaf number per plant can correlate with the number of stems and 
flowering abundance.  The main pollinator appeared to be a species of sphinx moth, with 
smaller bees and wasps also occasionally visiting.  Buds took up to approximately one 
week to develop into open flowers, which only stayed open for one night.  Data analysis 
is ongoing.  An article was published on this research: 
 
 Bangle, D., E.C. Engel. 2009.  A phenological study of Anulocaulis 
leiosolenus var. leiosolenus (southwestern ringstem). Mojave Applied 





In March 2008, the reports, “Inventory Methods and Protocols” and “Conceptual 
Models,” were submitted for five of the ten watch species: Mokiak milkvetch, Las Vegas 
cryptantha, Hoffmann's cryptantha, Las Vegas Valley buckwheat and beaver Indian 
breadroot.  In April 2008, “Inventory Methods and Protocols” and “Conceptual Models” 
were submitted for the five remaining watch species: virgin thistle, chalk dudleya, 
silverleaf sunray, Leconte's barrel cactus and pinto beardtongue.  Final reporting on this 
project has not yet been completed based on the direction of the National Park Service. 
Vegetation Monitoring and Analysis at Lake Mead National Recreation Area  Page 7 
 
INTERAGENCY WEED SENTRY PROJECT (Proposal # 2005-NPS-537-P) 
 
Background 
Early detection and neutralization of exotic species can forestall large infestations that 
become difficult and costly to contain.  The proactive Interagency Weed Sentry Project 
surveyed for exotic species in Southern Nevada to facilitate early detection of exotics 
before they became extensive infestations.  Weed Sentry was initiated as a pilot project 
conducted in 2003-2005.  This continuation of the project focused on covering additional 
area and more remote sites along with conducting supplemental scientific research.  
Information generated by this project consisted of a major systematic inventory of 
invasive species distributions within Clark County in high-priority areas across more than 
five million acres.  This effort built on a large existing database and methods developed 
in the first phase of the project.   
 
The specific MSHCP project objectives were as follows:   
 
1) Continue to map exotic species distributions in Clark County to produce a GIS 
map of exotic species infestations.  Notify agencies of new species of concern and 
new site locations of exotic species. 
2) Treat small populations on-site.  Report locations of larger infestations with 
recommendations for treatment to agency representatives, the Southern Nevada 
Restoration Team, and the Lake Mead NRA interagency exotic plant crew.  
Monitor effectiveness of areas treated by Weed Sentry team by resurveying 
treated areas the following year after treatment. 
 
Accomplishments 
The Interagency Weed Sentry appended an established database and map atlas of exotics 
in Clark County with 1,522 miles and 11,509 acres of federal lands surveyed during the 
period the Task Agreement was in effect.  Additionally, 680,292 individual exotics that 
were treated on federal lands by Weed Sentry were recorded.  Many of the activities of 
the Weed Sentry Program have been detailed in trip reports sent to BLM, NPS, USFS and 
USFWS land managers.  Quarterly reports detailing Weed Sentry survey 
accomplishments were provided to Clark County. In September 2009, project final 
deliverables were submitted to Clark County, including: “Weed Sentry Final Report,” 
“Biennium Project Summary Report,” and “Trend Summary Report.”   
 
The following map shows the general locations where Weed Sentry survey activities 




Figure 1.  Map of surveys conducted during FY2008 & FY2009 within each federal land management 
agency.  Agencies were: Bureau of Land Management (BLM), Forest Service (FS), Fish and Wildlife 





The report below documented survey techniques, provided maps of where surveys were 
conducted, discussed county-wide patterns of weed distributions, and provided 
descriptions of additional research activities conducted by the Weed Sentry crew. 
 
 Abella, S.R., J.E. Craig. 2009. The Interagency Weed Sentry Final Project 
Report for Clark County, Nevada and the Multiple Species Habitat 
Conservation Plan from the National Park Service, Lake Mead National 
Recreation Area, Boulder City, Nevada. 74 pp.  (See Weed Sentry). 
 
In addition, an assessment of the Weed Sentry Program was published in Environmental 
Monitoring and Assessment. 
 
 Abella, S.R., J.E. Spencer, J. Hoines, and C. Nazarchyk. 2009. Assessing an 
exotic plant surveying program in the Mojave Desert, Clark County, Nevada, 
USA. Environmental Monitoring and Assessment 151:221-230. 
(See Appendix 2). 
 
A Condition Assessment of Spring and Seep Vegetation on the Desert 
National Wildlife Refuge, Southern Nevada 
The goals of this study were to document current plant communities associated with 
desert and dryland forest springs and seeps (in comparison with nearby uplands) and to 
detect and quantify exotic plant invasions.  This project was identified as a priority by US 
Fish and Wildlife Service managers, as these unique springs and seeps had not been 
surveyed for exotic, invasive plants.  This is an example of the Weed Sentry program 
being responsive to specific information need requests by agency managers.  From June 
to October 2007, J. Craig and J. Spencer sampled 12 springs (five high-elevation and 
seven low-elevation) within Desert National Wildlife Refuge for surrounding plant 
community composition.  A gradient of vegetation from immediately within the spring to 
upland (20 m away) was sampled.  Plant community composition and the percent cover 
each species composed of each quadrat were recorded.   
 
A total of 84 understory species were identified during sampling.  Average understory 
species richness per quadrat ranged from 2 species/m2 at Upper White Blotch Spring (a 
low-elevation spring), to 5.4 species/m2 at Wiregrass Spring (a high-elevation spring).  
Total site richness within 24, 1-m2 quadrats ranged from 7 to 26.  Linear regression of 
species richness and distance from spring within individual sites indicated that Wiregrass 
and White Spot Springs were the only springs that showed significant differences across 
the 20-m gradient.  (See Figure 2).  Wiregrass showed a significant decrease in species 
richness as the distance from the spring increased (R2 = 0.46, n = 24).  At Wiregrass, 
average species richness ranged from 5.3 species/m2 near the spring (0 to 2 m), to 3.4 
species/m2 further from the spring (10 to 20 m).  On the other hand, species richness at 
White Spot significantly increased along with increases in the distance from the spring 
(R2 = 0.42, n = 24).  At White Spot, the average species richness near the spring (0 to 2 
m) was 2.3 species/m2, whereas further from the spring (10 to 20 m), richness was 3.5 




Saltcedar (Tamarix ramosissima) was encountered during sampling at White Spot.  
Exotic species were encountered at all low elevation springs.  There were no exotics 
detected at four out of five high elevation springs (Bootleg, Perkins, Shalecut and 
Yellowjacket).  Of sites where exotic species were detected, an average of 13% of total 
species richness was composed of exotics and ranged from 22% (White Spot), to 5% 
(Lower White Blotch), of total species richness.   
 
Overall, only 4% of the total cover we sampled was exotic.  White Spot Spring contained 
the greatest proportion of cover by exotics (17%).    Linear regression of exotic cover and 
site elevation indicated that there were no relationships between the two.  Additionally, 
linear regression of site-wide native and exotic richness and cover showed no 
relationships. 
 
Since the time of the study, both saltcedar individuals encountered during the study were 
treated by land managers.  Some of the other exotic species that were detected such as red 
brome (Bromus rubens) and cheatgrass (Bromus tectorum) are widespread, and will be 
more challenging to manage.  The standing dead of these grasses have the potential to 
greatly change the face of the landscape due to increased fire frequencies.  Since these 
grasses were not found at the four spring sites without access trails, it is important to 




























Figure 2. Diagram of changes in species richness at each spring over a gradient of 20 m.  Only two springs 
exhibited a significant change in species richness over the gradient. 
 
Research findings were orally presented at the Lower Colorado River Basin riparian 





 Craig, J., S. Abella, J. Spencer, and A. Sprunger. The invasibility of riparian 
and upland areas surrounding springs at Desert National Wildlife Refuge. Oral 
presentation at the Lower Colorado River Basin riparian revegetation 
workshop, Southern Nevada Water Authority and Las Vegas Wash 
Coordination Committee, Las Vegas Springs Preserve, Las Vegas, NV. 7 May 
2008.  
 
Exotic Annual Plants Along Roadsides 
Beginning in spring 2008, J. Craig assisted with research planning, implementation and 
manuscript preparation for a study evaluating the cover and richness of exotic plants 
relative to road type (gravel or paved) and distance from roads.  This study was also 
partially supported by the Joint Fire Science Program, and represents another “value 
added” component to Weed Sentry.  The study can provide information for how to 
improve future roadside survey methods such as those employed by the Weed Sentry 
program under this task agreement  Exotic and native annual plant cover and richness 
were sampled from 5 to 45 meters from roads in three prevalent microsite types for this 
system: creosote (Larrea tridentata) microsites, bursage (Ambrosia dumosa) microsites, 
and interspaces between shrubs.   
 
Sixty-four annual plant species were identified, and six of these (9.4%) were exotics.  
The exotic species encountered were Mediterranean grass (Schismus spp.), red brome 
(Bromus rubens), stork’s bill (Erodium cicutarium), Sahara mustard (Brassica 
tournefortii), London rocket (Sisymbrium irio), and African mustard (Malcolmia 
africana).  Mediterranean grass occurred most frequently (12 of 12 sites) of any exotic 
followed by stork’s bill (7 of 12 sites).  Combined, these 2 species accounted for 82% of 
all exotic occurrences at the microsite level.  Sahara mustard occurred at four sites while 
red brome, African mustard and London rocket each occurred at two sites.   
 
Both natives and exotics varied by microsite, where annual plant cover was higher under 
shrubs than in interspaces.  No other significant main or two-way effects were observed 
in the ANOVA involving overall cover of exotics and natives.  There was a significant 
three-way interaction among road type, microsite, and distance for natives but not 
exotics.  Microsite was the most important factor affecting species richness.  The richness 
in interspaces appeared to trend lower further from the road, while the shrub microsites 
did not show this general trend.  There was an apparent interaction between microsite and 
plant origin, as richness of natives was highest under bursage compared to creosote and 
interspaces; richness of exotics was high under both shrub species.  The differences 
between natives and exotics should be interpreted cautiously because of the limited 
number of exotic species (6) compared to natives (58).   
 
Results suggested that native and exotic species are quite similar in cover and richness 
patterns with respect to roads and microsites. Little evidence was found to suggest that 
the proximity to the road edge dictates the richness or cover of native or exotic plant 
species. Thus, the invasibility of areas at 45 m from the road appear to be similar to those 
at 5 m. There were some slight differences in overall native compared to exotic plant 
cover relative to the species of shrub involved in creating the microsite, but the general 
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patterns were identical. The three confamilial groups available for analysis supported the 
conclusions from the grouped native and exotic species, where there was little distinction 
in distribution based on the plant origin observed. 
 
Research findings were presented at the multiple conferences and a manuscript was 
published in the Journal of Arid Environments. 
 Craig, D.J., J.E. Craig, S.R. Abella and C.H. Vanier. In press. Factors 
affecting exotic annual plant cover and richness along roadsides in the eastern 
Mojave Desert, USA. Journal of Arid Environments. 
(See Appendix 3). 
 
 Craig, D.J., J.E. Craig, and S.R. Abella. Road corridor surveys alone may not 
reliably detect extent of exotic annual plant distributions. Poster presentation 
at the 2009 George Wright Society Biennial Conference on Parks, Protected 
Areas, and Cultural Sites, Portland, OR. 3 March 2009.   
 
 Craig, D.J., J.E. Craig, and S.R. Abella. Implications for management 
prioritization of exotic annual weed monitoring near roadsides in the eastern 
Mojave Desert, USA. Poster presentation at the Wildfires and Invasive Plants 
in American Deserts conference, Reno, NV. 9 December 2008.  
 
 Craig, D.J., J.E. Craig, and S.R. Abella. Exotic annual plant invasions and 
their relationships to roads and native perennial species in the Mojave Desert, 
southwestern USA. Poster presentation at the 35th Natural Areas Association 




THREATS, RESEARCH AND MONITORING ON THE INVASIVE SPECIES 




The goal of the project, “Threats, Research and Monitoring on the Invasive Species 
Sahara Mustard,” was to gain further knowledge of this invasive species to facilitate 
conservation, to inform Clark County’s conservation management strategies, and to 
provide more accurate and efficient means of control for this invasive plant species.   
 
Sahara mustard, a winter annual, is an exotic species which invades native plant 
communities in the Mojave Desert (Sanders and Minnich 2000).  Research conducted on 
the ecology of this species targeted elucidating management strategies that could forestall 
infestations of this species in Lake Mead NRA and elsewhere.  This proposal called for 
several integrated studies of Sahara mustard (MSHCP 2005-NPS-532-P).  These studies 
were designed to provide both basic ecological information on Sahara mustard and 
support development of control methods.   
 
The specific MSHCP project objectives were to conduct studies that addressed the 
following questions:  
 
1) Do unripened seed pods on plants continue to ripen in the field after plants are 
pulled? 
2) Do seeds remain viable on plants after the plants are sprayed with herbicide 
during early fruiting stages when fruits are immature?   
3) Is there genetic variation among small and large plants? 
4) Does Sahara mustard form a seed bank, and if so, is it persistent? 
5) Is the species capable of self-fertilization? 
6) Are seeds inhibited by light? 
 
Accomplishments 
D. Bangle was primarily responsible for developing project deliverables.  Research 
assistants, A. Suazo, J. Spencer and C. Engel implemented Sahara mustard research with 
a scope beyond the project objectives. 
 
During 2007, D. Bangle completed pilot experiments to address three research questions 
(seedpod/resource filling; effectiveness of herbicide on seed development; rosette 
reburial in sand dune habitat) and started a fourth experiment (self-pollinating study). The 
self-pollinating experiment was not completed, but was attempted four different times 
during 2007.  In 2009, D. Bangle collaborated with C. Vanier to develop experiments, 
and the experimental designs for hypotheses 1-6, the data management plan, and the 
annual work plan were developed and submitted for 2005-NPS-532 hypotheses 1-6.  
In addition to project deliverables, an article was published in Western North American 
Naturalist detailing several seed experiments that D. Bangle performed on Sahara 




 Bangle, D.N., L.R. Walker, and E.A. Powell. 2008. Seed germination of the 
invasive plant Brassica tournefortii (Sahara mustard) in the Mojave Desert. 
Western North American Naturalist 68(3)334-342. (See Appendix 4). 
 
Additional Sahara Mustard Research  
 
Sahara Mustard Competition with Native Annuals 
In addition to D. Bangle’s work, C. Engel conducted a plant community assessment in 
April 2007 to investigate the impact of Sahara mustard on native plant species 
(particularly native annual establishment).  Transects were established along a plant 
density gradient of Sahara mustard in an early successional community at a restored 
landfill site west of the NPS plant nursery.  Data indicated a negative relationship 
between Sahara mustard and the dominant native annual cleftleaf wildheliotrope 
(Phacelia crenulata).  This was the strongest relationship among species within this site, 
and no other species had a negative relationship with Sahara mustard.  However, density 
of pincushion flower (Chaenactis fremontii) was positively related to density of Sahara 
mustard.   The presence of Sahara mustard did not affect community diversity or richness 
at this site. 
 
Effects of Water and Disturbance on Establishment of Sahara mustard and 
Native Annuals 
In 2008, A. Suazo designed an experiment to evaluate control methods for Sahara 
mustard.  Methods involved hand pulling and herbicide treatments. The experiment was 
conducted over multiple seasons, and Sahara mustard plant abundance and above ground 
biomass was used to evaluate control methods. In addition, soil samples were collected to 
elucidate seed bank dynamics of the local plant community.  After two years of data 
collection, results indicated that adding water and disturbing the soil did not have an 
effect on Sahara mustard plant abundance. However, water additions stimulated plant 
growth and the number of siliques per plant suggesting a greater seed production. A 
manuscript reporting the results is in preparation.  Initial results were presented at the 
ESA Annual meeting and at the Natural Areas Association conference.  In addition, a 
research article was published in Mojave Applied Ecology Notes. 
 
 Suazo, A.A. 2009.  Response of Sahara mustard (Brassica tournefortii) to 
water and soil disturbance. Mojave Applied Ecology Notes 2(1): 4.  (See 
Appendix 5). 
 
Stages of Sahara Mustard Invasion 
Additionally, A. Suazo designed and initiated a field study to investigate how Sahara 
mustard spreads during early stages of invasion. Permanent 1 m2 plots were established to 
elucidate the spatial and temporal distribution of Sahara mustard at 5, 15, 30, 60, and 100 
meters from roads. Data on Sahara mustard density was collected at 5 distances from 
roads in open and undershrub microhabitats, and will be used to explain invasibility 





Burial Affects on Sahara Mustard Seed Viability Over Time 
Late in 2008, D. Bangle and A. Suazo developed methods for a Sahara mustard seed 
burial study.  The study considered how the depth of seed burial (5 different depths) 
affects seed mortality and germination over time (10 different time periods). D. Bangle 
presented the project to NPS staff for approval in December 2008. The project was 
approved and preparation began in 2009 at Lake Mead NRA.  Seed cages were built 
(with the assistance of NCC crews and LMNRA volunteer events), holes were dug and 
cages were installed at three of the four sites, Sahara mustard seed was collected from 
each site, and soil sifting began.  The project is ongoing. 
 
Weed Whacking Affects on Sahara Mustard Seed Production  
In late spring 2009, D. Bangle and J. Craig initiated a manipulative field experiment 
which tested the effect of timing of weed whacking on Sahara mustard seed production.  
Weed whacking at early and late times (two weeks apart) was tested at four sites within 
areas of dense Sahara mustard infestations at Katherine’s Landing.  The study was 




DISTURBANCE AND ECOLOGICAL RESTORATION PROJECT SET-UP, 
INFORMATION GATHERING, AND DATA ANALYSIS (technical assistance 
to enhance scientific elements of MSHCP Proposal #2005-NPS-526-P and 
SNPLMA-funded restoration projects) 
 
Background 
The Vegetation Monitoring Task Agreement called for Dr. Abella and UNLV research 
assistants to provide technical assistance and recommend monitoring protocols. Dr. 
Abella and staff studied designs and incorporated findings from the Weed Sentry and rare 
plant monitoring programs to refine existing and develop new sampling or study designs.  
This process could apply to any information needs that arose for Lake Mead NRA’s 
Vegetation Branch.   
 
Dr. Abella and UNLV research assistants also provided technical assistance with was the 
development of ecological restoration protocols for remediation of sites on gypsum soils 
disturbed by Federal Highways Administration road realignment activities along 
Northshore Road.  The implementation of these projects began in FY09.  The following 
describes the Northshore Road realignment and other synergistic work completed at the 




Federal Highways Project 
During the summer of 2007, the Weed Sentry crew, along with input from ATR Newton, 
Dr. Abella, and D. Bangle, created a proposal for research to be conducted relating to 
restoration of gypsum habitat within the Northshore Road realignment.  The proposal 
included plans for researching:  methods of plant establishment (including transplanting 
container plants and seeding), the role of biological soil crusts in plant re-establishment, 
methods for storage and establishment of biological soil crusts, and fertile island 
establishment.   
 
In addition, Dr. Abella and C. Engel initiated investigations into the germination ecology 
of species common to the gypsum soils in Lake Mead NRA.  C. Engel collected seeds 
periodically throughout May and June for use in germination trials.  By July 2007, 
germination trials of purple threeawn (Aristida purpurea), Preuss’ milkvetch (Astragalus 
preussii), silverleaf sunray (Enceliopsis argophylla), African mustard (Malcomia 
africana), cleftleaf wildheliotrope (Phacelia crenulata), desert Indianwheat (Plangato 
ovata), and big galleta (Pleuraphis rigida) had been conducted.  Several temperature and 
light combinations were tested to elucidate the most preferable conditions for 
germination of each species.  Each trial ran for two to three weeks.  D. Bangle also 
conducted seed germination trials on select gypsum species plus additional rare and 
invasive species (7 species).  
 
Twenty-three, 10 × 10 m plots were established along the length of the path scheduled for 
realignment to assess the density of shrubs and perennial plants.  Information gathered 
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from these plots was used to determine target plant species and densities in plant 
establishment trials.   
 
C. Engel collected soil samples from the construction path along Northshore Road to 
examine the soil seed bank.  Soil samples were collected, potted, and an irrigation system 
was constructed in early October 2007 at the Lake Mead NRA nursery.  Samples 
remained intact and the study ran through May 2008 when the system was dismantled.  
Species that emerged were recorded continuously throughout the course of the study.   
 
In June 2008, C. Engel assisted the Lake Mead NRA Restoration Manager in locating and 
quantifying regions of significant biological soil crust composition along the corridor of 
road construction. C. Engel also assisted with planning for biological soil crust research 
projects related to the Northshore Road realignment.   
 
In October 2008, Dr. Abella and C. Engel met with ATR Newton to design and discuss 
implementation of plant and soil crust salvage along the Northshore Road corridor.  
These data collection and management techniques were implemented during the plant 
salvage conducted by the National Park Service nursery crew assisted by Nevada 
Conservation Corps during the second and third weeks of October, 2008. 
 
PLI staff conducted an applicant search, interviews and hired for a position to assist ATR 
Newton with research and organization for restoration activities associated with the 
Northshore Road realignment.  L. Chiquoine began the position January 1, 2009.   
 
UNLV graduate student A. DeCorte, advised by Dr. Abella and Dr. Stan Smith, initiated 
research on the role of biological soil crust and desert pavement on the establishment of 
exotic grasses.  Her research was conducted at Lake Mead NRA and at UNLV 
greenhouses.   
 
During the winter of 2009, L. Chiquoine monitored plants that had been salvaged from 
the Northshore Road construction zones weekly for survival.  Non-native weeds were 
managed within the nursery.  Salvaged topsoil piles around the realignment areas were 
mapped and were actively managed for weeds with assistance from Park Service 
volunteers.  
 
During spring 2009, perennial plant surveys were conducted at the three construction 
sites along Northshore Road.  This data provided a baseline for perennial plant diversity 
and density, crust cover, and desert pavement cover.  A treatment project layout was 
established, and replanting salvaged plants as treatments has begun.  This project is 
ongoing. 
 
Federal Highways Program-Insect Research 
In addition to providing assistance with vegetation research associated with the 
realignment of Northshore Road, A. Suazo and Dr. Abella, at the request of ATR 
Newton, designed and implemented research on the species composition, distribution, 





























gypsum soils along Northshore Road.  The purpose of this information was to establish 
baseline data for comparison with populations on restored gypsum habitat.  Pitfall traps, 
bait traps and sweep nets were used to sample the insect assemblage.  Soil type, (gypsum 
and non-gypsum), microhabitat type (under shrubs, interspaces), and abiotic variables 
(ambient and soil temperature, rainfall) were examined to explain insect abundance, 
species richness and composition.  Knowledge of beetle and harvester ant distribution 
and species composition in gypsum and non-gypsum soil types was limited. Thus, 
information collected during this research was necessary to assess their relative impact to 
plant communities and to evaluate management strategies of Mojave Desert habitats.  
This project will also generate baseline data on potential pollinators of Mojave Desert 
flora.   Field sampling for this project began in June 2009 and will occur over two years.  




















Figure 3. Number of ants and beetles captured in interspaces and under shrubs in two 
habitat types at Lake Mead NRA.  
 
Restored Roads Research 
In 2002, AR108 was closed for restoration. Portions of the road were ripped or left 
untouched.   In April 2009, for retrospective condition analysis, permanent monitoring 
plots were established to compare the recovery within these treatments with undisturbed 
sites close to the road.  Currently, these data are being analyzed and interpreted to 




 Lake Mead NRA: Rana Onca (rare frog) Habitat Surveys 
C. Engel was responsible for planning and implementing vegetation sampling at Rogers 
and Blue Point Springs within Lake Mead NRA to monitor plant species richness, 
species-specific foliar cover and height, and plant community biomass through time in 
treatment and control areas using a standard-plot approach.  A major purpose of this 
monitoring was to address concerns that vegetation modifications may allow the 
encroachment and spread of noxious non-native plants into manipulated areas.  The 
monitoring allowed continuous assessments of the effects of vegetation manipulations on 
species composition, and provided estimates of re-growth rates of emergent species to 
evaluate how often vegetation manipulations will be needed to maintain more open 
habitats for frogs.  
In total, 28 plant species were observed across the two spring sites over the course of 
monitoring.  Treatments had very little effect on which species were present.  Species that 
were present before the cutting or burning treatments were generally present in the last 
set of observations as well. However, there were five species that were observed in pre-
treatment observations and not recorded thereafter:  catclaw acacia (Acacia greggii) and 
mule-fat (Baccharis salicifolia), both at Rogers Spring, and salt heliotrope (Heliotropium 
curassavicum), Mojave seablite (Suaeda moquinii), and saltcedar (Tamarisk 
ramosissima) at Blue Point Spring.  Each of these observations was a single recording on 
an edge plot at very low abundances.  Three native species, California loosestrife 
(Lythrum californicum), scratchgrass (Muhlenbergia asperifolia), and honey mesquite 
(Prosopis glandulosa), were seen at Rogers Spring after treatments that were not 
observed there before.  California loosestrife was a new observation for that region of the 
park and verified by D. Bangle (note that no new exotic species established in treatment 
areas). 
 
The presence and absence of individual species was consistent pre and post-treatment.  
Overall, while the physical manipulation had an immediate effect on the abundance of 
nearly all species, after one year post-treatment, nearly all species aside from sawgrass 
(Cladium californicum) recovered to post-treatment abundances.  While sawgrass took 
longer to re-establish, abundance of the species was so great and the species formed such 
dense stands that treatments in sawgrass -dominated habitats were not enough to make 
habitats suitable for frog re-establishment. 
 
C. Engel’s work showed that the types of manipulations employed generally avoided 
negative effects of significant drops in plant species richness and diversity, and no 
dominant species were eliminated from the systems.  The vegetative community 
composition remained consistent, even recently after treatments.  Abundances of species 
that recovered were essentially the same abundances as pretreatment observations.  
Additionally, no invasive exotic species established in the systems post-treatment.  The 
vegetation manipulations of cutting and burning did not have a negative effect on plant 
community composition, and communities were able to recover to pre-treatment 
abundances and composition within two years.   
 
Research findings were orally presented at the Lower Colorado River Basin riparian 




 Engel, C., J.R. Jaeger, and S. Abella. Vegetation responses to attempted 
habitat restoration for the relict leopard frog: study design and preliminary 
results. Oral presentation at the Lower Colorado River Basin riparian 
revegetation workshop, Southern Nevada Water Authority and Las Vegas 
Wash Coordination Committee, Las Vegas Springs Preserve, Las Vegas, NV. 
7 May 2008. 
 
Cattle Cove Sticky Buckwheat Exclosures 
The NPS installed fencing to exclude cattle from patches of dense sticky buckwheat 
(Eriogonum viscidulum).  C. Engel assisted with experimental design, physical setup of 
the exclosure, designing a monitoring protocol, data collection and analysis, and results 
synthesis.  At this site, grazing had little effect on sticky buckwheat abundance; this was 
possibly due to the timing of exclosure setup. 
 
Las Vegas Wash Monitoring Protocol 
At the request of ATR Newton, J. Craig provided a monitoring protocol to assess the 
success of revegetation on a bank stabilization project mandated by the Army Corps of 
Engineers.  This mitigation project was detailed in “Proposed Compensatory Mitigation 
Plan NV LAME 1 (5a).”   
 
Pipeline Restoration Research Project 
Data were collected and permanent plots were installed to monitor plant community and 
soil changes on a water pipeline right-of-way through Lake Mead NRA in the Boulder 
Basin area.  This project was requested by ATR Alice Newton and had substantial 
involvement from her.  A presentation on this work was delivered during a Southern 
Nevada Restoration Team field workshop, and a manuscript was published: 
 
 Abella, S.R., A.C. Newton, and D.N. Bangle. 2007. Plant succession in the 
eastern Mojave Desert: an example from Lake Mead National Recreation 
Area, southern Nevada. Crossosoma 33:45-55. 
Plant Salvage 
With substantial involvement from ATR Newton in the form of directly participating in 
methods, organization of personnel, and coordinating the NPS nursery, a significant plant 
salvage was conducted in the Las Vegas Valley.  The salvage took place on a privately 
owned site with the permission of the land owner.  Dr. Abella initially located the site and 
contacted the owner.  The site was for sale and was likely to be developed soon.  Using a 
Nevada Conservation Corps crew coordinated by ATR Newton, ~ 1,000 purple threeawn 
(Aristida purpurea) and deergrass (Muhlenbergia rigens) plants were salvaged and 
transported to the Lake Mead NRA nursery.  A second salvage conducted December 18, 
2006, was estimated to have recovered more than 1,000 plants with a total of nine 
species.  This salvage unfortunately had only mixed success, as a phenology study of 
several of the salvage species (such as purple threeawn) should be undertaken. 
 
 Abella, S.R. 2007. Propagation protocol for vegetative production of container 
Sphaeralcea ambigua Gray plants (1 gallon container). In: Native Plant 
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Network. URL: http://www.nativeplantnetwork.org. University of Idaho, 
College of Natural Resources, Forest Research Nursery, Moscow, ID. 
 
Newberry Mountain Vegetation Resampling 
In 2008, C. Roberts relocated and resurveyed 106 sites from a vegetation community 
study completed in 1979. The original methodology was repeated and used to establish 
permanent, long term monitoring plots. All perennial plant species were measured for 
density, frequency and cover within each plot. Plots were located throughout the 
Newberry mountain range of extreme Southern Nevada. Utilizing extant vegetation data 
sets with a repeatable methodology can provide opportunities for insight into previous 
vegetation change and provide baseline data for long term monitoring projects useful for 
modeling vegetation community trajectories.  
 
There was not a significant difference between species composition in 1979 and 2008.  
Changes in species diversity were only detected at high elevation sites. Plots at high 
elevation sites in 2008 had a significantly greater mean Shannon-Wiener diversity index 
(H) than high elevation sites in 1979 (p=0.0211). Significant changes in individual 
species have occurred, such as increasing or decreasing density of long-lived shrubs in 
the absence of acute disturbance.  For example, blackbrush (Coleogyne ramosissima) 
decreased from an average of 308 plants/ha in 1979 to 176 plants/ha in 2008 (p<0.05). In 
contrast, barrel cactus (Ferocactus cylandraceus) increased from an average of 39 
plants/ha in 1979 to 90 plants/ha in 2008. 
 
Data collected during this project was used to secure a graduate assistantship grant 
funded by the National Science Foundation’s Experimental Program to Stimulate 
Competitive Research.  The graduate assistant will conduct GIS analysis of the collected 
data.  Additionally, vegetation data collected has been used by the Mojave Inventory and 
Monitoring Network to for gap analysis.  Data from this study is housed at Lake Mead 
NRA’s GIS Office.  Two poster presentations and two oral presentations listed below 
have been delivered on this project.  In addition, in April 2010, this research will be 
presented at the Natural Resource Needs Related to Climate Change in the Great Basin & 
Mojave Desert: Research, Adaptation, Mitigation workshop in Las Vegas, Nevada. 
 
 Roberts, C.L., S.R. Abella, J.S. Holland, J. LaValley.  Twenty-nine years of 
vegetation community change across environmental gradients in a Mojave Desert 
mountain range. Poster presentation at the 94th annual meeting of the Ecological 
Society of America, Albuquerque, NM on August 4, 2009. 
 
 Roberts, C.L., S.R. Abella, and J.S. Holland. Three decades of vegetation change in 
the Newberry Mountains of the eastern Mojave Desert. Poster presentation at the 
2009 George Wright Society Biennial Conference on Parks, Protected Areas, and 
Cultural Sites, Portland, OR on March 3, 2009. 
 
 Roberts, C.L., S.R. Abella, J.S. Holland, J. LaValley. Twenty-nine years of 
vegetation community change across environmental gradients in a Mojave Desert 
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mountain range.  Oral presentation at Bureau of Reclamation- Colorado River 
Terrestrial and Riparian (CRTR) 2010 Meeting, Laughlin, NV on February 3, 2010. 
 
 Roberts, C.L., S.R. Abella, J.S. Holland, J. LaValley. 29 years of vegetation 
community change across environmental gradients in a Mojave Desert mountain 
range.  Oral presentation to the Lower Colorado River tribal governments concerning 




The following book chapters were published: 
 
Abella, S.R. 2010. Exotic species. In Warf, B. (ed.). Encyclopedia of geography. SAGE 
Publications, Inc., Thousand Oaks, CA. (in press).  
 
Abella, S.R., and A.C. Newton. 2009. A systematic review of species performance and 
treatment effectiveness for revegetation in the Mojave Desert, USA. Pp. 45-74 in 
Fernandez-Bernal, A., and M.A. De La Rosa (eds). Arid environments and wind 
erosion. Nova Science Publishers, Inc., Hauppauge, NY. 394 pp.  
 (See Appendix6). 
 
The following manuscripts were published or are in press:  
 
Abella, S.R., A.C. Newton, and D.N. Bangle. 2007. Plant succession in the eastern 
Mojave Desert: an example from Lake Mead National Recreation Area, southern 
Nevada. Crossosoma 33:45-55. 
 (See Appendix 8). 
 
Abella, S.R. 2008. A systematic review of wild burro grazing effects on Mojave Desert 
vegetation, USA. Environmental Management 41:809-819.  
 (See Appendix 7). 
 
Abella, S.R., J.E. Spencer, J. Hoines, and C. Nazarchyk. 2009. Assessing an exotic plant 
surveying program in the Mojave Desert, Clark County, Nevada, USA. 
Environmental Monitoring and Assessment 151:221-230. 
 (See Appendix 2). 
 
Bangle, D. N., L.R. Walker, and E.A. Powell. 2008. Seed germination of the invasive 
plant Brassica tournefortii (Sahara mustard) in the Mojave Desert. Western North 
American Naturalist 68(3):334-342. 
 (See Appendix 4). 
 
Craig, D.J., J.E. Craig, S.R. Abella and C.H. Vanier. In press. Factors affecting exotic 
annual plant cover and richness along roadsides in the eastern Mojave Desert, 
USA. Submitted to Journal of Arid Environments. 
(See Appendix 3). 
 
 
The following manuscripts are in review or preparation: 
Abella, S.R., D. J. Craig, L.P. Chiquoine, K.A. Prengaman, S.M. Schmid, and T.M. 
Embrey. 2010. Competitive hierarchy of native desert plants with red brome 
(Bromus rubens): towards identifying invasion-reducing species in review by 




Suazo, A. A., D. J. Craig, and S. R. Abella. Seed removal by granivores in burned 
Mojave Desert habitat: implications for re-vegetation to be submitted to Journal 
of Arid Environments. 
 
Suazo, A. A., J.E. Spencer, E. C. Engel, S. R. Abella. Responses of native and exotic 
invasive winter Mojave Desert annuals to water additions and soil disturbance to 
be submitted to Biological Invasions. 
 
The following articles were written for outreach or popular publications:   
 
Abella, S.R. 2007. Propagation protocol for vegetative production of container 
Sphaeralcea ambigua Gray plants (1 gallon container). In: Native Plant Network. 
URL: http://www.nativeplantnetwork.org. University of Idaho, College of Natural 
Resources, Forest Research Nursery, Moscow, ID. 
 
Abella, S.R. 2008. New book chapter reviewing Mojave Desert revegetation practices is 
forthcoming. Mojave Applied Ecology Notes 1(3):4. 
 
Bangle, D. 2008. Rare plant monitoring. Mojave Applied Ecology Notes 1(2):3. 
 
Bangle, D., E.C. Engel. 2009.  A phenological study of Anulocaulis leiosolenus var. 
leiosolenus (southwestern ringstem). Mojave Applied Ecology Notes 2(2):2-3. 
 (See Appendix 1). 
 
Chiquoine, L. 2009. Restoration research on gypsum soils within the Mojave Desert, 
Lake Mead NRA. Mojave Applied Ecology Notes 2(2):4. 
 (See Appendix 1). 
 
Craig, J.E. 2009. FY2009 Weed Sentry surveying. Mojave Applied Ecology Notes 
1(4):7. 
 
Craig, J.E., J.E. Spencer. 2008. Desert National Wildlife Refuge 2007 Weed Surveys 
provide a unique opportunity. Mojave Applied Ecology Notes 1(1):5. 
 
Engel, E.C. 2008. Desert and Dryland Forest Research Group. A website to inform 
collaborators and post and publicize public documents like the regional newsletter 
and published papers. http://www.unlv.edu/staff/cengel/DDFRGHome.htm 
 
Engel, E.C. 2008. Northshore Road rehabilitation, working on FHA projects to make 
monitoring effective. Mojave Applied Ecology Notes 1(4):3. 
 
Spencer, J. 2008. Early Detection, Rapid Response in Clark County: The Weed Sentry 
Story. Mojave Applied Ecology Notes 1(1):4. 
 
Sutter, R., S. Kokos, and D. Bangle. 2009. Improving the Implementation of Ecological 
Monitoring and Adaptive Management in the Clark County Multiple Species 
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Habitat Conservation Plan. Final Report for Contract 2005-TNC-574F-P between 
Clark County and The Nature Conservancy. 
 
Suazo, A. A. 2008.  The impact of native granivorous rodents on the spatial distribution 
of Sahara mustard (Brassica tournefortii), an exotic invasive species. Mojave 
Applied Ecology Notes 1(2): 5.  
 
Suazo, A. A. 2009.  Response of Sahara mustard (Brassica tournefortii) to water and soil 
disturbance. Mojave Applied Ecology Notes 2(1): 4.  
 (See Appendix 5). 
 
The following were delivered oral and poster presentations: 
 
Abella, S.R. Ecology and Management of Wild and Non-Native Equids.  Invited oral 
presentation at the Society for Range Management annual meeting, Reno, NV on 
February 15, 2007.   
 
Abella, S.R. An overview of the vegetation research program: knowledge services for 
land management. Oral presentation at the Public Lands Institute open house, 
UNLV, Las Vegas, NV on April 25, 2008. 
 
Abella, S.R. A systematic review of wild burro grazing effects on Mojave Desert 
vegetation, USA. Poster presentation at the 2009 George Wright Society Biennial 
Conference on Parks, Protected Areas, and Cultural Sites, Portland, OR on March 
3, 2009. 
 
Abella, S.R., E.C. Engel, D.J. Craig, S.D. Smith, C.L. Lund, A.C. Newton, and J.L. 
Gunn. Post-fire plant recovery and restoration in the Mojave and Sonoran Deserts 
of western North America. Oral presentation (invited) at the Desert Tortoise 
Council symposium, Mesquite, NV on February 21, 2009. 
 
Abella, S.R., and A.C. Newton. A systematic review of species performance and 
treatment effectiveness for revegetation in the Mojave Desert. Poster presentation 
at the 2009 George Wright Society Biennial Conference on Parks, Protected 
Areas, and Cultural Sites, Portland, OR on March 3, 2009. 
 
Bangle, D.N. Status assessment of sticky buckwheat and three-corner milkvetch within 
Lake Mead NRA.  Invited oral presentation at the Lower Colorado River 
Terrestrial and Riparian Biology Meeting on January 24, 2007.  
 
Bangle, D.N. Management techniques for the control of Sahara mustard (Brassica 
tournefortii) in the Mojave Desert. Poster presentation at the 35th Natural Areas 
Association conference, Nashville, TN on October 15, 2008. 
 
Bangle, D.N. Rare plant monitoring and research on four MSHCP covered species.  
Invited presentation at the Clark County Rare Plant Workshop on October 20-22, 
Vegetation Monitoring and Analysis at Lake Mead National Recreation Area  Page 26 
 
2008. The workshop was attended by members from several agencies including; 
NPS, USFS, USFWS, SNWA, TNC, and Clark County. This met milestone 11 
included in the project “Inventory, Research, and Monitoring for covered species 
(2005-NPS-535-P).” 
 
Bangle, D.N. Native and Rare Plant Species at Lake Mead National Recreation Area.  
Oral presentation to all LMNRA Fees division staff members, Boulder City, NV 
on January 24, 2008. 
 
Bangle, D.N. Ongoing rare plant research and monitoring projects funded by Clark 
County. Oral presentation at the Nevada Native Plant Society Meeting, Las 
Vegas, NV on February 2, 2009. 
 
Bangle, D.N., and S.R. Abella. Management techniques for the control of Sahara mustard 
(Brassica tournefortii) in the Mojave Desert. Poster presentation at the Wildfires 
and Invasive Plants in American Deserts conference, Reno, NV on December 9, 
2008.  
 
Craig, D.J., J.E. Craig, and S.R. Abella. Implications for management prioritization of 
exotic annual weed monitoring near roadsides in the eastern Mojave Desert, USA. 
Poster presentation at the Wildfires and Invasive Plants in American Deserts 
conference, Reno, NV on December 9, 2008.  
 
 Craig, D.J., J.E. Craig, and S.R. Abella. Exotic annual plant invasions and their 
relationships to roads and native perennial species in the Mojave Desert, 
southwestern USA. Poster presentation at the 35th Natural Areas Association 
conference, Nashville, TN on October 15, 2008.  
 
Craig, D.J., J.E. Craig, and S.R. Abella. Road corridor surveys alone may not reliably 
detect extent of exotic annual plant distributions. Poster presentation at the 2009 
George Wright Society Biennial Conference on Parks, Protected Areas, and 
Cultural Sites, Portland, OR on March 3, 2009.   
 
Craig, J.E., S. Abella, J. Spencer, and A. Sprunger. The invasibility of riparian and 
upland areas surrounding springs at Desert National Wildlife Refuge. Oral 
presentation at the Lower Colorado River Basin riparian revegetation workshop, 
Southern Nevada Water Authority and Las Vegas Wash Coordination Committee, 
Las Vegas Springs Preserve, Las Vegas, NV on May 7, 2008.  
 
Engel, E.C., S.R. Abella, D. Craig. Seeding effectiveness and natural regeneration of 
Mojave desert plant communities. Oral presentation (invited) to the Nevada 
Native Plant Society.  Henderson, NV on May 4, 2009. 
 
Engel, E.C., J.R. Jaeger, and S. Abella. Vegetation responses to attempted habitat 
restoration for the relict leopard frog: study design and preliminary results. Oral 
presentation at the Lower Colorado River Basin riparian revegetation workshop, 
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Southern Nevada Water Authority and Las Vegas Wash Coordination Committee, 
Las Vegas Springs Preserve, Las Vegas, NV on May 7, 2008. 
 
Lee, A., and A. A. Suazo. 2009. The effects of burial depths and substrate on seed 
emergence of the exotic species Bromus rubens and Brassica tournefortii. 
Restoration Ecology Undergraduate Symposium. Department of Environmental 
Studies, UNLV. 
 
Roberts, C.L., S.R. Abella, J.S. Holland, J. LaValley.  Twenty-nine years of vegetation 
community change across environmental gradients in a Mojave Desert mountain 
range. Poster presentation at the 94th annual meeting of the Ecological Society of 
America, Albuquerque, NM on August 4, 2009. 
 
Roberts, C.L., S.R. Abella, and J.S. Holland. Three decades of vegetation change in the 
Newberry Mountains of the eastern Mojave Desert. Poster presentation at the 
2009 George Wright Society Biennial Conference on Parks, Protected Areas, and 
Cultural Sites, Portland, OR on March 3, 2009. 
 
Roberts, C.L., S.R. Abella, J.S. Holland, J. LaValley. Twenty-nine years of vegetation 
community change across environmental gradients in a Mojave Desert mountain 
range.  Oral presentation at Bureau of Reclamation- Colorado River Terrestrial 
and Riparian (CRTR) 2010 Meeting, Laughlin, NV on February 3, 2010. 
 
Roberts, C.L., S.R. Abella, J.S. Holland, J. LaValley. Twenty-nine years of vegetation 
community change across environmental gradients in a Mojave Desert mountain 
range.  Oral presentation to the Lower Colorado River tribal governments 
concerning land management in the Newberry Mountains (Spirit Mountain) in 
September 2008. 
 
San, A., and A. A. Suazo. 2009. Seed removal of Brassica tournefortii in the Mojave 
Desert at Lake Mead National Recreation Area. Restoration Ecology 
Undergraduate Symposium. Department of Environmental Studies, UNLV. 
 
Smith, S.D., and S.R. Abella. Potential effects of climate change on ecosystem 
restoration in arid lands. Oral presentation (invited) at the 2009 annual meeting of 
the Association of American Geographers, Las Vegas, NV on March 24, 2009. 
 
Suazo, A.A., D.J. Craig, and S.R. Abella.  Seed removal by granivorous ants and rodents 
in burned and unburned Mojave desert habitats.  Poster presentation at the 94th 
annual Ecological Society of America meeting, Alberquerque, NM, August 2 – 
August 7, 2009.   
 
Suazo, A.A., J.E. Spencer, and S.R. Abella. Response of Sahara mustard (Brassica 
tournefortii) to soil disturbance and water addition in the eastern Mojave Desert. 
Poster presentation at the Ecological Society of America 93rd annual meeting, 




Suazo, A.A., J.E. Spencer, and S.R. Abella. Responses of Sahara mustard (Brassica 
tournefortii) to water addition and soil disturbance manipulations. Poster 
presentation at the 35th Natural Areas Association conference, Nashville, TN on 
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Protecting the Mojave from Wildland Fire 
Southern Nevada District BLM 
 
Kevin E. Oliver, Fire Management Officer 
 Inside this issue: 
A phenological study 





























































































Volume 2, Issue 2 
Good fire management in the Mojave 
ecosystem equals a minimum impact 
fire suppression operation resulting in 
the smallest possible fire size.   To ac-
complish this goal, the BLM Southern 
Nevada District employs a 30 - person 
team of firefighters, dispatchers and 
specialists to cover a 3.5 million acre 
response area stretching from Califor-
nia to Arizona and from Laughlin to 
Beatty.  A key to the success of our 
resource protection goals is assistance 
from other federal, state and local in-
teragency partners. 
 
The execution of aggressive fire sup-
pression, coupled with minimum im-
pact has been well developed over time 
and can now be described as “well bal-
anced.”  In the past, fire suppression 
meant all out aggressive tactics with 
little regard for resource damage.  As 
the desert tortoise listing occurred, fire 
suppression tactics were appropriately 
restricted.  Eventually, the pendulum 
had moved so far toward minimum 
impact, that firefighters allowed fires to 
grow larger for fear of breaking “off-
road” driving prohibitions. 
 
Today the BLM employs a mix of minimum impact equipment, 
firefighter training, resource advisors and trust in the Incident 
Commanders decision to employ the tactics necessary to mini-
mize fire size and resource damage in Mojave habitat. 
 
Single Engine Air Tankers (SEAT’s) and Utility Terrain Vehi-
cles (UTV’s) are two primary “light impact” tools being em-
ployed to keep fires small.  In the right locations, mobile attack 
with fire engines is being utilized effectively.  The BLM has 
SEAT bases at Jean and Mesquite, Nevada.  Three UTV’s in 
southern Nevada are equipped with tanks and foam units to 
support firefighters.  While funding and staffing are always a 
challenge, the BLM is well equipped to manage fire in the land-
scape of southern Nevada. 
Top. Mobile attack from a BLM Engine – 2005 
Loop Fire.  Bottom. UTV in action – Ash Meadows 
2008. 
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The genus Anulocaulis is a taxonomically complex group of plants 
(Spellenberg 1993) in the Nyctaginaceae (four-o’clock) Family. Anulocaulis are 
long-lived perennials endemic to the arid regions of the southwestern United 
States and adjacent Mexico.  
 
Anulocaulis leiosolenus var. leiosolenus (ringstem) is found within Lake Mead Na-
tional Recreation Area (LMNRA) and surrounding Bureau of Land Manage-
ment (BLM) lands in Clark County, Nevada and Mohave County, Arizona. It 
is a gypsum endemic (gypsophile), which means the species is restricted to 
gypsum soils. Ringstem is listed as a covered species under the Clark County 
Multiple Species Habitat Conservation Plan (MSHCP) and funding was pro-
vided by Clark County to conduct monitoring of randomly selected popula-
tions, as well as conduct research on the ecology of this species. Mapping of 
ringstem has occurred at LMNRA since 2005, with approximately 7,000 indi-
viduals recorded within LMNRA. 
 
The name “ringstem” comes from a sticky ring, approximately 1 cm in width 
that is present along the stems of the plant. The purpose for and composi-
tion of the sticky ring is currently unknown, however we assume that the 
function of the ring is to trap floral predators and reduce predation and dam-
age.  The ring acts similarly to the commercial product, tanglefoot, and many 
species of insects end up caught in the sticky substance from which they can-
not escape. We have observed crab spiders taking advantage of the sticky 
rings by making a meal out of trapped insects, while easily stepping over the 
rings themselves. (Top figure, page 3). 
 
The distribution of A.l.leiosolenus is disjunct across its range and little is 
A Phenological Study of  
Anulocaulis leiosolenus var. leiosolenus 
 
Dianne Bangle and Cayenne Engel      
Left. Distribution map of A. leioso-
lenus varieties across the South-
western United States and north-
ern Mexico (from Spellenberg and 
Wooten, 1999.) Top. Anulocaulis 
leiosolenus var. leiosolenus flower.                                       
(Continued on page 3) 
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known about the ecology or biology of this species. In Arizona, A. 
l.leiosolenus has been recorded at the Grand Canyon (bottom of Bright An-
gel Trail) and at Camp Verde (located 86 miles north of Phoenix). The 
New Mexico populations of A. l. leiosolenus are found along the southern 
portion of the Rio Grande down into Texas near El Paso and Ciudad 
Juarez, Mexico (pers. com. Norman Douglas).  
 
Because the species has been described, but little is known about its natu-
ral history, we designed studies to add to the scientific knowledge about 
the reproductive function of A.l.leiosolenus.  Our goal is to understand the 
vegetative and reproductive phenology (timing) of A.l.leiosolenus.  We want 
to document information about the duration of flowering per plant, how 
many flowers and fruits a plant may produce, if leaf number is related to 
timing of bolting and flowering, and whether leaf number and stem length 
determine reproductive output. 
 
Starting in 2008, we initiated observations of 21 individuals at each of 
three sites in rare plant habitat within LMNRA.  Monitoring is designed 
to follow the development of the plants from the rosette stage through 
bolting, flowering, and fruit development.  Plants are observed every 5 
days from May until November in concordance with the flowering period 
of ringstem. Plant phenological stage, floral phenological stage, stalk 
measurements, and number of leaves are recorded.   
 
Ringstem flowers are short-lived, open in the evening, and wither in the 
morning. We conducted some initial pollinator observations and have ob-
served that the main nighttime pollinator appears to be Celerio lineate 
(white-lined sphinx moth), however flowers are also visited by a generalist 
bee (species unknown) in the early evening and morning.  
Phenological Study (continued from page 2) 
Top. Crab spider with victim of sticky ring. 
Middle. Insect stuck to Anulocaulis leiosolenus 
var. leiosolenus. Bottom. Anulocaulis leiosole-
nus var. leiosolenus.  
To date, we have observed significant flower and fruit pro-
duction in undamaged plants, with up to 181 buds and 26 
open flowers on a given plant. Many of the plants in the 
populations we are monitoring have suffered from herbi-
vory or broken stems across both years, assumedly from 
rabbits or local rodents.  The impacts to the population by 
this herbivory are unknown.  
Citations: 
Spellenberg, R. and T. Wootten. 1999. Vascular plants on a 
gypsum outcrop in Southern New Mexico: A listing, new 
varieties, and taxonomic realignments in the Anulocaulis leio-
solenus complex (Nyctaginaceae) and a new variety of Mentze-
lia humilis (Loasaceae). Sida, 18(4): 987-999. 
 
Spellenberg, R. 1993. Taxonomy of Anulocaulis 
(Nyctaginaceae). Sida, 15(3): 373-389. 
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Restoration Research in Gypsum Soils within the Mojave Desert, Lake Mead NRA 
 
Lindsay Chiquoine, Research Assistant 
Re-construction of the Lakeshore Road and Northshore Road within Lake Mead NRA began in the early 1990’s.  
During the re-construction, rehabilitation success along the roadsides was loosely based on anecdotal observation, 
but not quantified.  In early 2000’s, road construction and restoration began in high gypsum content soils, and the 
previously used restoration techniques were not as successful due to several hypothesized factors.  As a result, it 
was determined that restoration research in gypsum habitats is necessary to quantify responses to restoration treat-
ments.  The information gained will assist with future management decisions in areas with high gypsum content. 
 
In October 2008, 2056 perennial plants were removed from the proposed path of destruction and stored for care 
and monitoring.  During the salvage, combinations of two treatments were used to compare survival success to 
salvage technique.  Soil crusts were also collected and research is being conducted on enhancing the recovery po-
tential of the crustal communities. 
 
During the spring of this year, 55 reference plots were established near realignment areas to gain a site-specific per-
spective of the vegetation communities.  This information provides data on plant community diversity and density 
in specific soil types.  It also identifies sites with established biological soil crust and desert pavement.  With this 
information, planting treatments are being developed for roadsides and along the old road bed. 
Left. Established desert 
pavement site along 
Echo Wash. 
Right. Biological soil 
crusts found at Overton 
Beach Road and 
Northshore Road. 
The reference sites will also be used as control plots 
for long-term monitoring to compare the established 
biological soil crusts, desert pavement, and vegetation 
community to disturbed sites, as well as identifying 
impacts and changes in the established seed bank.  
Once construction is completed, topsoil will be reap-
plied along most areas of the road.  Long-term moni-
toring plots will be established after salvaged plants 
are replanted in the fall.  In some areas salvaged bio-
logical soil crusts will be reapplied.  These plant and 
crust treatments combined with watering treatments 
and topsoil reapplication will provide information 
related to restoration of gypsum soil communities.   It 
will also provide baseline information for developing 
a program for gypsum restoration in Lake Mead. 
Above. Valley of Fire Wash site. 
Synthesis Completed of  
Post-Fire Recovery of Native Perennials in the Mojave, Sonoran Deserts 
 
Scott Abella, Ph.D.          scott.abella@unlv.edu 
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Literature syntheses to develop status of knowledge reports are important to integrate and summarize the scattered 
scientific literature on a particular topic.  The isolation and fragmentation of scientific literature on a topic is not 
necessarily a shortcoming of science.  Rather, it is simply a consequence of having (1) research published in a di-
verse array of journals, (2) articles build on each other and therefore articles relevant to a particular topic can be 
published decades apart, and (3) funding virtually impossible to secure to do these periodic assessments of what 
we know and don’t know (competitive science grants want researchers to jump into novel, new research, and land 
management agencies, although wishful for syntheses, cannot typically target funding out of their budgets for syn-
theses). 
 
I was able to recently complete the third in a series of literature reviews (the first one was on burro grazing effects 
on Mojave vegetation, the second on Mojave revegetation).  To synthesize post-fire recovery of perennial vegeta-
tion in the Mojave and Sonoran Deserts, I analyzed data systematically extracted from published literature to ad-
dress several questions about post-fire recovery patterns. 
 
Sprouting by desert perennials after being burned is generally limited but varies among species.  For example, only 
3-37% of Larrea tridentata sprouted compared to 64-86% of Yucca schidigera (the best-sprouting Yucca species exam-
ined).  Four of five studies measuring recovery of perennial cover reported close relationships (r2 = 0.67-0.99) be-
tween time since fire and cover (Fig. 1).  In fact, three studies measuring the longest time since fire (≥ 37 years) 
found that cover had returned to within 10% cover of unburned areas within approximately 40 years.  Conversely, 
post-fire species composition exhibited little convergence with unburned composition in five of six studies even 47 
Fig. 1.  Example showing one of the five studies that measured the 
natural reestablishment of perennial plant cover following wildfire in 
the Mojave Desert.  This graph shows the difference between cover 
on burned and unburned areas (with zero at the top meaning that 
burned cover has recovered to levels on adjacent unburned areas) 
as a function of time since wildfire.  The study used a chronose-
quence approach where each point on the graph represents a dif-
ferent aged wildfire.  The studies generally found that native peren-
nial cover on burns had returned to unburned levels within 40 years 
after fire, even though the cover was supplied by different peren-
nial species on burned compared to unburned areas. 
years after fire.  Sphaeralcea ambigua, Gutierrezia 
spp., Achnatherum speciosum, Encelia spp., Hymeno-
clea salsola, and Baileya multiradiata had the high-
est abundances on burns relative to unburned 
areas, meaning that these species actually in-
creased their relative abundance compared to 
other species after fire.  Analyzing the literature 
as a whole suggested some generalities about 
recovery after fire (e.g., that perennial cover 
reestablishes faster than composition), but more 
work is required for improving specific knowl-
edge about plant recovery among different fires, 
sites, species, and climates. 
 
 
The citation of the full article published in Jour-
nal of Arid Environments follows, and a PDF 
is freely available from <http://
faculty.unlv.edu/abellas2/>: 
 
Abella, S.R. 2009. Post-fire plant recovery in the 
Mojave and Sonoran Deserts of western 
North America. Journal of Arid Environ-
ments 73:699-707. 
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Abella, S.R., and J.D. Springer. 2009. Planting trials in northern Arizona ponderosa pine forests. Ecological Resto-
ration (in press).  
 
Abella, S.R. 2009. Smoke-cued emergence in plant species of ponderosa pine forests: contrasting greenhouse and 
field results. Fire Ecology 5:22-37.   
 
Abella, S.R., J.L. Gunn, M.L. Daniels, J.D. Springer, and S.E. Nyoka. 2009. Using a diverse seed mix to establish 
native plants on a Sonoran Desert burn. Native Plants Journal 10:21-31.  
 
Springer, J., and S. Abella. 2009. Using a diverse seed mix to establish native plants on a Sonoran Desert burn. The 
Plant Press 33(1):16-17. Arizona Native Plant Society, Tucson, AZ.  
 
Sutter, Robert D., S. Kokos, and D. Bangle. 2009. Improving the Implementation of Ecological Monitoring and 
Adaptive Management in the Clark County Multiple Species Habitat Conservation Plan. Final Report for 
Contract 2005-TNC-574F-P between Clark County and The Nature Conservancy. 62 pages. 
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Craig, D.J., J.E. Craig, S.R. Abella and C.H. Vanier. In press. Factors 
affecting exotic annual plant cover and richness along road-
sides in the eastern Mojave Desert, USA. Journal of Arid Envi-
ronments. 
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Guest contributor: Russell Scofield, U.S. Department of Interior Coordinator 
 
California Desert Managers Group  
 
russell_scofield@ca.blm.gov 
The California desert: home to more than 100 sensitive, threatened, or endangered spe-
cies; three national park units; 10 state parks; 83 BLM-managed wildernesses; and about 
75 percent of the designated critical habitat for the threatened desert tortoise.  Resource 
conflicts abound with the need for expanded military training, renewable energy develop-
ment, additional wilderness proposals, tortoise recovery, recreation, and a strong desert 
constituency.  Now more than ever, it is crucial for agencies to make decisions based on 
sound science. 
 
The Desert Managers Group (DMG) is a partnership between federal, state, and local 
resource managers within California who share the vision of working together to con-
serve and enhance the California desert for current and future generations.  Because of 
the many range-wide issues within the Mojave Desert, the DMG is ideally suited to foster 
and coordinate research.  As an example, the DMG coordinated the development of the 
springs monitoring database.  Protocols were developed by the Desert Research Institute 
under contract with the National Park Service Vital Signs program.  The result was a 
common set of protocols and a common database, which agencies can use to learn more 
about springs in the Mojave. 
 
Another project of the DMG is the sharing of spatial data among agencies.  The U.S. 
Army, through funding provided by a Legacy grant, established the Mojave Desert Eco-
system Program (MDEP) and the webpage http://www.mojavedata.gov that hosts data 
layers provided by many agencies participating in DMG.  MDEP also provides much of 
the data processing for the interagency range-wide line distance sampling for the tortoise. 
DMG is working with researchers in the U.S. Geological 
Survey and academia to identify projects that will provide 
resource managers with the vital information needed to 
make informed land-use decisions.  There is a need of addi-
tional habitat modeling for rare or sensitive species.  Little is 
known about wildlife corridors within the desert.  And how 
will climate change affect the habitats we are currently pro-
tecting?  
 
In addition to coordinating research and monitoring, DMG 
coordinates many implementation projects such as habitat 
restoration, desert tortoise recovery, and conservation land 
acquisitions.  DMG also is actively involved in the coordina-
tion of renewable energy programs within the desert.   
Please visit http://www.dmg.gov to learn more about the DMG 
and its partner agencies.  
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Guest contributor: Michéle R. Slaton, Ph.D., Botanist, Death Valley National Park 
 
Vegetation Monitoring in Death Valley National Park 
At 3.4 million acres, Death Valley is home to 146 special status plant species, 
and 11 distinct mountain ranges with up to 11,000 ft. elevation gain.  Against 
this backdrop of biological and physical diversity, Park staff have initiated sev-
eral vegetation inventory and monitoring studies.  The questions we pursue re-
lated to native vegetation management fall generally into two categories: 1) indi-
vidual populations and 2) vegetation communities.  Each type of study offers 
insight into the other; explanations for phenomena in one locality are often 
found by looking at the broader landscape. 
 
Vegetation studies differ significantly in methodology, and are determined by 
species’ life histories and distributions.  Figure 1 illustrates three Park monitor-
ing studies for rare plants, plus the locations of 200 plant community plots.  
Widely spaced Eureka dunegrass that occurs across nearly 6 square miles is 
monitored using large plots; Death Valley blue-eyed grass, limited to spring ar-
eas, is monitored on a finer scale; rock lady, constrained to vertical cliffs, is 
monitored by complete population census.  Plant community inventory and 
monitoring plots are designed to capture species diversity and composition in 
moderately sized areas.  This type of variety in study design is common, and its 
observation is nothing new- but it’s important to reflect upon its significance 
when designing studies, developing databases, and sharing data. 
(Continued on page 3) 
ENV 492 Undergraduate Research Symposium  
 
Scott Abella, Ph.D. 
       
In spring semester since January, UNLV Environmental Studies and Biology 
students in ENV 492 (Undergraduate Research) have conducted a wide variety 
of ecological research projects.  Projects range from insect community invento-
ries to monitoring post-fire plant recovery at Red Rock Canyon and testing car-
bon addition as a tool for reducing exotic plants.  Findings of these research 
projects may be of interest to faculty and students at UNLV, resource managers 
in the Mojave Desert, and interested citizens of the Las Vegas community.  All 
of the projects are intended to supply ecological information with practical ap-
plications for conservation and resource management.  This course is being 
taught by Scott Abella with Alex Suazo, Donovan Craig, and Cayenne Engel, all 
of whom are mentoring the students in their research projects.    
 
A total of 12 student projects are ongoing.  The students will be presenting the 
projects at the end of the semester on May 4, beginning at 12:00 noon, in 
UNLV’s brand-new Greenspun Building.  If you are interested in attending the 
symposium, please email dottie.shank@unlv.edu for directions and information 
on parking.    
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Vegetation Monitoring (Continued from page 2) 
 
At first glance, it’s obvious that Death Valley’s rare plants are embedded in a sea of study sites of plant commu-
nities; seemingly isolated populations invariably interact with their neighboring communities.  In the context of 
climate change, some plant populations may be able to migrate into surrounding areas.  Others, which are con-
strained to specific substrates, may not have that opportunity.  Ongoing monitoring at fine and broad scales will 
enable us to answer some of these questions and anticipate and manage changes in these interwoven popula-
tions and communities. 
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Response of Sahara mustard (Brassica tournefortii) to water addition and soil disturbance 
 
Alexis A. Suazo, Research Assistant             alex.suazo@unlv.edu 
Invasive exotic species can have a significant impact on the structure, function, and diversity of ecological commu-
nities. Understanding factors that influence the susceptibility of plant communities to invasion has direct implica-
tions for designing effective management approaches.   Currently there is no established general theory of commu-
nity invasibility, but a theory based on increased resource availability has been successful in explaining exotic plant 
invasions. 
 
Sahara mustard (Brassica tournefortii) is one of the top exotic invasive species spreading through the Mojave and 
lower Sonoran Deserts.  In arid environments, water availability is an important resource in controlling the emer-
gence and survival of winter annual plants.  Therefore, in patches where water availability is high, annual plant den-
sity should be high.  As a winter annual, Sahara mustard should benefit from this type of condition.  In collabora-
tion with Jessica E. Spencer, E. Cayenne Engel 
and Scott R. Abella,  I experimentally tested this 
idea by creating habitat patches conducive to 
Sahara mustard invasion.  Experimental patches 
consisted of water addition, soil disturbance, 
and their factorial combination.  Patches were 
located at five sites scattered throughout Lake 
Mead National Recreation Area.  Site selection 
was based on past Sahara mustard infestation; 
therefore, we assumed that Sahara mustard seed 
was present in the soil seed bank. 
 
Figure 1 shows Sahara mustard seedling density 
in experimental patches.  Water additions did 
not have a positive effect on seedling emer-
gence.  In 2009, watered plots had the lowest 
seedling density when compared to other treat-
ments.  Figure 2 shows Sahara mustard seed 
density in the interspaces and under shrub mi-
crohabitats as a function of time.  Seed density 
is consistently higher in under shrub microhabi-
tat suggesting that Sahara mustard invasion at 
our study sites may be regulated by a combina-
tion of factors (e.g. soil temperature, light, and 
facilitation by native shrubs by creating favor-
able microhabitats). Water availability by itself 
did not influence seedling emergence.  Future 
studies could investigate how different tempera-
ture regimes and water availability affect Sahara 
mustard establishment.  Understanding the 
mechanisms of exotic plant invasions is particu-
larly important given current trends and predic-
tions about the effects of climate change for the 
southwestern US. 
Figure 1.  Mean (±SE) number of Sahara mustard seedlings in experimen-
tal patches. 
Figure 2.  Mean (±SE) number of Sahara mustard seeds in the interspaces 






















































Joint Fire Science Update 
 
Donovan Craig, Research Assistant                                 donovan.craig@unlv.edu 
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It has now been more than one year since 
the field trials for post-fire planting and 
seeding effectiveness were implemented.  
The seeding portion of the study, estab-
lished at the end of January 2008, has had 
no plant establishment to date.  As a result, 
we decided to examine the effects of 
granivory on seeded species.  In Fall 2008, 
Alex Suazo and I implemented a study ex-
amining the roles ants and rodents play in 
seed removal.  We established randomized 
blocks of cages in both burned and un-
burned habitat near Goodsprings, Nevada.  
The treatments consisted of ant-inclusion/
rodent-exclusion cages, rodent-inclusion/
ant-exclusion cages, and total exclusion 
cages.  We added 20 seeds each of nine 
species into Petri dishes and placed them 
into the cages and allowed four days to 
pass until retrieving the seed dishes.  We 
are repeating this each month throughout 
the year to account for changes in 
granivore activity.  Preliminary results (fall 
and winter) indicate that seed removal is 
higher in the unburned area and that ro-
dents are the driving force behind this 
(Figure 1).  Rodents are targeting larger 
seeds like Coleogyne ramosissima while ants 
seem to be targeting small seeds like Penste-
mon bicolor.  As we continue these trials 
throughout the year, we expect to see more 
activity by both ants and rodents. 
 
Results from the outplanting portion of 
the study are indicating that adding supple-
mental water in the form of slow-release 
water gel packs and protecting the plant 
with a shelter increase survival.  Data from 
all species are included to reflect treatment 
differences only (Figure 2).  Some plant 
species such as Sphaeralcea ambigua are also 
exhibiting a higher tolerance (thus survival) 
to outplanting.  While all plant species did 
not start on equal terms (e.g. size), four 
Figure 1. Preliminary results showing mean total number of seeds (±SE) re-
moved by rodents and ants in burned and unburned habitat near 
Goodsprings, Nevada during the fall and winter 2008-2009.  Control treat-
ments had total exclusion of ants and rodents.  (Figure by Alexis A. Suazo). 
Figure 2.  Proportions of surviving plants by treatment. 
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A note from the Desert and 
Dryland Forest Research 
Group… 
 
This volume marks the second 
year of Mojave Applied 
Ecology Notes, and a contin-
ued commitment to printing 
articles written by all players 
conducting ecological research 
and management throughout 
the Mojave.  We intend to 
communicate between agen-
cies, researchers and land man-
agers and invite your article 
contributions.  Please remem-
ber to announce your events 
and recent publications in the 
newsletter.  You can submit  
information to 
jill.craig@unlv.edu.   
species were of equal con-
dition prior to outplanting.  
Sphaeralcea ambigua, 
Eriogonum fasciculatum, Lar-
rea tridentata, and Ambrosia 
dumosa were all nursery-
grown, hardened, healthy 
plants in gallon-sized pots.  
Encelia farinosa were salvage 
plants from Lake Mead 
while Muhlenbergia porteri, 
Sporobolus airoides and Penste-
mon bicolor were outplanted 
from small cones instead of 
gallon-sized pots.  Limited 
plant availability is a com-
mon stumbling block in 
revegetation projects; we 
will take into account dif-
ferences in handling among 
species when interpreting 
survival percentages 
(Figure 3). 
Figure 3.  Species performance (number of surviving plants) 
in all treatments.  See explanation in text for differences. 
Joint Fire Science (Continued from page 5) 
Upcoming events:  the  Eastern 
Nevada Landscape Coalition’s 10th 
Annual Meeting is June 12-13, 2009 
in Ely, NV. Pre-registration opens 
April 15, 2009.  For more informa-
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EXECUTIVE SUMMARY 
The goal of the Interagency Weed Sentry Project was to proactively detect incipient invasive 
plant populations so they could be controlled or eradicated before they negatively impacted 
ecosystems and species of concern.  The major objectives of the Interagency Weed Sentry 
Project were to: (1) identify and document the presence of new exotic invasive plant species; (2) 
document targeted incipient populations of weeds in Clark County or vectors outside of Clark 
County and determine their distribution; and (3) control incipient weed populations when 
feasible and prioritize areas for more extensive control efforts. The measurable objectives of the 
Interagency Weed Sentry Project were to survey for and document the locations of invasive 
plant populations, treat incipient populations, and record negative weed data.   
Data supplied by the Interagency Weed Sentry Project could provide land managers with a 
valuable tool to guide their management decisions.  Knowing where new infestations were, how 
extensive they were and receiving recommendations on how to treat them enabled land 
managers to make informed decisions and control invasive plants before they became major 
problems.   
During the biennium, members of the Public Lands Institute at the UNLV and NPS personnel 
have accomplished the following: 
 Surveyed BLM (357 miles/2,788 acres), NPS (290 miles/2,257 acres), USFS (37 
miles/243 acres) and USFWS (123 miles/861 acres) lands for weed infestations. 
 Recorded 3,559 weed infestation points (each point represents a weed population which 
can range in size from one individual to >100,000 individuals). 
 Treated invasive plant species on BLM (5,095 individuals of 14 species), NPS (44,790 
individuals of 14 species), USFS (14,272 individuals of 7 species) and USFWS (1225 
individuals of 8 species) lands. 
 Produced trip reports and offered recommendations for weed control to BLM, NPS, 
USFS and USFWS land managers. 
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INTRODUCTION 
The Interagency Weed Sentry Project (henceforth Weed Sentry), was designed in 2003 to act as 
an early detection, rapid response program for invasive weeds on Clark County public land; 
specifically: National Park Service (NPS), U.S. Forest Service (USFS), U.S. Fish and Wildlife 
Service (USFWS), and Bureau of Land Management (BLM) lands.  The primary goal of the 
Weed Sentry was to collaborate with the aforementioned agency personnel to capture baseline 
information on the location and distribution of exotic plant invaders within public lands of Clark 
County and nearby vectors outside the county, and begin immediate control efforts on incipient 
populations.  Preventing the introduction of invasive species is the first line of defense against 
invasions.  However, even the best prevention efforts will not stop all invasive species 
introductions.  Early detection and rapid response (ED&RR) efforts increase the likelihood that 
invasions will be addressed successfully while populations are still localized and population 
levels are not beyond that which can be contained and eradicated.  Once populations are widely 
established, all that might be possible is the partial mitigation of negative impacts.  In addition, 
the costs associated with ED&RR efforts are typically far less than those of long-term invasive 
species management programs (Bickmore).  Weed Sentry also conducted research to help answer 
land manager questions about exotic plant ecology and control.   
The Weed Sentry project was initiated in 2004 using funding from the Multiple Species Habitat 
Conservation Plan (MSHCP) and Lake Mead National Recreation Area, NPS.  In 2004, 
surveying and data collection and storage protocols were developed and tested.  By the 2005 
growing season, weed surveying using the established project protocol was initiated.  Weed 
Sentry surveying has been ongoing since then, however, this report focuses on  the last two 
years, which were supported by MSHCP 2005 Biennium funds.  
Specific objectives of Weed Sentry are to: (1) identify and document the presence of new exotic 
invasive plant species; (2) document targeted incipient populations of weeds in Clark County or 
vectors outside of Clark County and determine their distribution; and (3) control incipient weed 
populations when feasible and prioritize areas for more extensive control efforts.  Weed Sentry 
data is maintained by the GIS division of the NPS.  Quarterly reports and annual data transfers 
were provided to the county, and after each survey, specific survey results were shared with the 
land managing agency using a “Trip Report”.  Trip Reports include information on location 
surveyed, weeds encountered, weed treatments conducted, and overall recommendations.  Data 
supplied by Weed Sentry provides land managers with a valuable tool to guide their management 
decisions.  (See appendix 1).  Knowing where new infestations are, how extensive they are and 
receiving recommendations on how to treat infestations has helped facilitate active weed 
management on public lands; in turn helping land managers in make informed decisions and 
control invasive plants before they become large-scale, fiscally draining problems.  For example, 
in 2007, surveyors encountered a large salt cedar at a spring on USFWS lands.  We provided 
maps and control recommendations to the land manager, and soon after, the tree was removed.  
Also, in 2008, the Exotic Plant Management Team controlled a large infestation of Russian 
knapweed on USFS lands due to the recommendations of a Weed Sentry trip report.  
At the project outset, primary measures of Weed Sentry achievement were number of miles 
surveyed and number of individual weeds treated.  After Weed Sentry had surveyed much of the 
NPS 537 D-10 Final Project Report 01152010 
3 
county public lands and knew where many troublesome weed populations had established, Weed 
Sentry was able to follow up on high priority areas annually.  Annual follow-ups on previously 
documented weed populations frequently became multiple days of hand- pulling tens of 
thousands of invasive species, and coordinating large crews to assist.  Such intense weed control 
efforts became disconcerting because an immense amount of resources were being invested into 
treatment, however, there was little to no scientific information guiding control methods and 
timing.   
While Weed Sentry was participating in extensive weed treatments there was less time remaining 
for additional surveys to detect incipient populations and to gain understanding as to how best 
control individual weed species.  Then, in 2007, Lake Mead National Recreation Area (LAME) 
restructured their vegetation management program to include a Weed Manager who is 
specifically responsible for coordinating large-scale weed control efforts.  Other agencies have 
also developed similar positions: the BLM has a Weed Management Specialist, the USFWS has 
a contracted Restoration/Exotic plant manager; the only agency without a specific weed position 
at this point is the USFS.  Within the USFS, responding to Weed Sentry trip reports has been 
delegated to the Botanist.   
Shifting the responsibility of large-scale weed control within LAME from Weed Sentry to an 
NPS employee allowed Weed Sentry to redistribute resources instead to implement scientifically 
rigorous ecological research of:  
• Systems likely to be or become infested by weeds,   
• Characteristics of problematic weed species, and the 
• Invasibility of certain Mojave plant communities.  (See appendix 4). 
This information, in turn, could assist Weed Managers within all agencies with determining the 
best management practices for weed populations within their jurisdiction.  (See appendix 3). 
The first section of this report documents the methods and materials used by Weed Sentry to 
achieve survey goals.   
The next section discusses Weed Sentry results and evidence of results in the form of weed 
survey accomplishments during the fiscal years 2008 and 2009 which were funded by the Clark 
County  as part of the Multiple Species Habitat Conservation Plan.  Accomplishments are 
discussed in the context of miles surveyed and treatments conducted within each federal land 
management agency, conservation management category (as deliniated by MSHCP), and 
ecosystem.     
The next section provides an evaluation of the results by examining exotic distributions from 
compiled data spanning program inception in 2004 to September 2009.  This section discusses 
county-wide trends of invasion by individual weed species.  Then, the section considers trends 
within each land management area, highlighting weed species of special concern for each federal 
agency’s jurisdiction. 
NPS 537 D-10 Final Project Report 01152010 
4 
The next section of this report discusses seven scientifically rigorous studies conducted and 
written entirely, or in part, by Weed Sentry Research Assistants.  These are referred to as 
“Special Projects” within the document.  Occassionally, students of the course, “Restoration 
Ecology” at the University of Nevada – Las Vegas,assisted with data collection for these 
projects.  The purpose of the first study “Assessing an exotic plant surveying program in the 
Mojave Desert, Clark County, Nevada, USA” was to assess methods and assumptions of the 
Weed Sentry project, and suggest future work for advancing exotic species information systems 
in this region.  The next study, “NPS Lake Mead National Recreation Area: Rana onca (rare 
frog) habitat surveys” was an intensive community sampling project that was conducted in 
conjunction with spring habitat manipulations to better support the Rana onca, a rare frog.  An 
intensive plant community study, “A condition assessment of spring and seep vegetation on the 
Desert National Wildlife Refuge, southern Nevada” was conducted at springs in the Desert 
National Wildlife Refuge.  Plant community sampling for this study was done in an effort to 
record and describe invasive and native populations at remote springs.    
Two studies of the ecology of Brassica tournefortii were conducted; the first study, “Effects of 
water and distrubance on establishment of Brassica and native perennials” considered the effect 
water and disturbance has on the establishment of Brassica tournefortii and native annuals, and 
the second, “Brassica tournefortii competition with native annuals” explored Brassica 
tournefortii’s competitive abilities.  The sixth study, “Factors affecting exotic annual plant cover 
and richness along roadsides in the eastern Mojave Desert, USA” investigated the affects of 
road-type, distance from roads, and microsite type on weed establishment.  This study was 
conducted by Weed Sentry in conjunction with personnel funded by a Joint Fire Science grant.  
The final study highlighted in this document, “Vegetation of grassy remnants in the Las Vegas 
Valley, southern Nevada” was conducted within the Las Vegas Valley with the intent of 
recording legacy plant community data and detecting weeds. 
Finally, how the Weed Sentry project is inter-related to the agencies it supports is discussed in 
the conclusions, and recommendations for weed survey, monitioring and control within the 
county are made. 
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METHODS AND MATERIALS 
Site selection 
The team-lead coordinates survey activities with various land management agencies a minimum 
of once a year.  (See table 1 for a list of primary agency contacts).  In annual meetings with each 
of the federal partners, the major goal is to plan for the upcoming field season.  In the 
developmental stages of the program, as stated in the 2004-2005 Biennium Report, this time was 
additionally for the transfer of information and recommendations on how to deal with emerging 
weed problems evident from earlier survey findings.  However, during this project, trip reports 
were provided to agency personnel as surveys were completed.  Thus, agency contacts had 
discussed their weed questions with Weed Sentry before the annual meeting occurred.   
The Weed Sentry places a priority on coordinating with, and complementing, the management 
objectives of federal agencies. At survey planning meetings, agency personnel provide a list or 
maps of locations they would like surveyed; occasionally Weed Sentry may also suggest areas 
they have determined are important to survey.  Survey timing is also discussed.  Weed Sentry 
incorporates survey requests from all agencies into an annual plan of survey activities.  The plan 
is geared toward timing surveys for peak annual plant growth of target species.  Thus, surveys of 
lower elevation lands are generally scheduled for late winter and spring months, and higher 
elevation lands are scheduled during late summer and fall.  Even with the annual plan, survey 
timing is dependent upon site visits to determine whether annual growth is occurring, and 
whether plants are at a stage where identification is possible.  During site visits, if plants are too 
young to be identified to species, surveys are postponed until plants further mature.  Plant growth 
in the desert is unpredictable due to minimal precipitation.  For example, during spring 2007 
there was little rain, and thus, when surveys were conducted, negative weed occurrence data was 
greatly confounded by the absence of rain. 
For research, study sites are selected randomly, based on reported densities of weeds, or within 
specific ecosystems, depending upon land manager information needs.  Land managers are 
consulted during the research planning and implementation stages to insure that study site 
locations are appropriate and will not interfere with their work.  Depending upon the study, it 
may be necessary to apply for a research permit.  
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Table 1. List of agency contacts. 
Project contacts                  
(as of Nov 2009) Phone E-mail 
BLM    
Nora Caplette (702)515-5281 Nora_Caplette@blm.gov 
Gayle Marrs-Smith (702)515-5156 Gayle_Marrs-Smith@blm.gov 
NPS    
Carrie Norman (702)293-8734 Carrie_Norman@nps.gov 
Kari Yanskey  Kari_Yanskey@nps.gov 
USFS    
Marisa Anderson (702)515-5409 marisaanderson@fs.fed.gov 
Jennifer Brickey (702)515-5402 jbrickey@fs.fed.us 
USFWS    
Amy Sprunger (702)879-6110 Amy_Sprunger@fws.gov 
 
 
Surveys and research 
There are many items necessary for conducting a weed survey, such as: a mapping-grade GPS 
unit (see figure 1 & 2), GPS chargers and extra batteries, back-up GPS, field notebooks, 
compass, The Jepson Desert Manual (Baldwin et al. 2002) and other plant identification books, 
topographical maps of the survey area, extra data sheets (used in the case of GPS malfunction), 
garbage bags for off-site disposal of incipient weed populations, and standard personal field 
equipment (such as water, lunch, hiking boots, etc.)  (See table 2 & 3 for copies of data sheets).  
Additionally, at least one 4-wheel drive vehicle with off-road quality tires is needed to negotiate 
the backcountry roads that are surveyed.  Weed Sentry vehicles put on many miles merely 
driving to and from survey locations in addition to the surveys themselves. In fact, the two trucks 
dedicated to surveying in fiscal years 2008 and 2009 accumulated an excess of 86,000 miles over 
the two years, and they were not the sole vehicles used for the project.   
 




Figure 1. Steps for “checking out” data from the Weed Sentry database onto GPS units to be 
taken into the field. 
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Figure 2. Settings for the Symbol MC-7094. 
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Weed Sentry personnel drive to the location where a survey has been requested.  (See table 4 for 
standard safety equipment which should be in all field vehicles).  Upon arriving at the survey 
location, surveys may be conducted by foot, vehicle, or boat.  For vehicle surveys, the vehicle 
trip odometer is set to “0” and vehicle side mirrors pulled in for a better view of the roadside.  
Ideally, one person drives, watches for weed species on the left side of the vehicle, and monitors 
the trip odometer so that infestation points can be recorded every 0.1 mile, and a passenger 
monitors for weeds on the right roadside and records infestations using the GPS.  If only one 
person is present, the road is surveyed twice, so that both roadsides can be monitored.  The 
ability to conduct roadside surveys by vehicle is dependent upon traffic conditions.  If the road is 
busy and speed limits are high, alternative surveying methods are used; or surveying may be 
deemed too dangerous to be conducted.  Many of the roads on public lands in Clark County are 
gravel and used infrequently.  
 
At 0.1 of a mile, all weed species encountered during the past 0.1 mile are recorded in the GPS 
database (combined for both roadsides if two surveyors are present), along with infestation 
characteristics.  (See table 2 for complete data collected for each infestation).  This process is 
repeated every 0.1 mile for the duration of the driving survey. 
 
Determining the distance which has been surveyed (i.e. intervals for recording infestations) is 
more difficult for boat and hiking surveys.  Generally in these types of surveys, infestation points 
are collected over a set amount of time, for instance every 5 minutes, or at another regular 
interval.  If no infestations have been encountered over multiple recording intervals, generally 
the next infestation is recorded at the exact location it is encountered, rather than waiting for the 
next 0.1 of a mile or 5 minute interval to be reached before recording the new population.   
 
Exotic plant field research can require a variety of equipment depending upon study goals.  
Typically, more than ten 100-m and 50-m tapes are needed to set up study plots, along with any 
combination of the following equipment: pin flags, PVC material to construct quadrats, meter 
sticks, Robel poles, clipboards, flagging, pin-flags, compasses, hand lens, camera, rake, watering 
can, weatherproof identification tags, plant identification books, bags to store specimens, field 
press, GPS unit, set of 12-inch rebar and field gear bags.  Additionally, depending upon 
treatments being tested, a weed whacker, herbicide, hand clippers, or 5 or more person fire crews 
may be needed. 
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Table 2. Form for recording weed occurrences manually when the mapping-quality GPS unit malfunctions.  This includes all of the 
information recorded by the GPS unit.   
 
Place Name & Agency:                 Waypt. Start:              Waypt. Stop: 
Date:                       
Surveyors:                       
Type of Survey (i.e. paved, unpaved/graded, unpaved/4X4, trail, shoreline, etc.):     Survey Side (R, L or Both): 
 
 
Occurrence Data           
Waypt. Species # of Plants Phenology Condition Repr. Acres Cover Dist H20 Distribution Tmt. # Treated Comments 
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
                          
 
# of Plants: <10, 10-100, 101-1000, 1001-5000, 5001-10,000, 10,000-100,000, >100,000    
Phenology: Dormant, Flower bud/bolting, Flowering, Immature Fruit, Leaf-out Vegetative, Mature Fruit, Seedling  
Condition: Dead, Dying, Poor, Fair, Good, Excellent        
Acres = Affected Area: <0.1, 0.1-0.5, 0.5-1, 1-5, >5 acres       
Cover: 0-1%, 1-5%, 5-25%, 25-50%, 50-75%, 75-95%, >95%       
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Table 3. Form to record weed herbicide treatments manually. 
Herbicide Treatment                     
Place Name:       Date:           









Dir. Start  Finish Comments 
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
                    Wind Sp. Wind Sp.   
                    Temp Temp   
                    Time Time   
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Every vehicle, everyday it is used, should carry the following items.  Check your vehicle 
often and before going into backcountry to make sure it is equipped properly. If 
you don’t have these things in your assigned vehicle, ask your supervisor where to 
get them, or have your supervisor purchase them for you. 
 
____  1.  Functioning 2-way radio- This is very important.   
____  2.  Potable water- enough to tide you over if you are stuck in backcountry, more during 
summer.  About 3-5 gals would be good to keep at all times.  Water leaks out, 
evaporates and goes bad- so check and replace often.  
____  3.  First aid kit.  Check to make sure kit is complete and has what is needed and 
medications are not dried up.  Aspirin, bandages, antiseptic cream, Ace type 
bandage, tweezers, etc. 
____  4.  Shovel. If you get stuck, this tool may be your best friend. 
____  5.  Spare tire- that is not flat and is correct for the vehicle.  Check the tire before you go 
into the backcountry. 
____  6.  Correct jack and tire iron for that vehicle- check this out, they do get switched 
around. 
____  7.  Fire extinguisher- make sure it is good.   
____  8.  Latex or rubber gloves- for emergencies and handling tortoises.  You may have to 
move or help a person who is bleeding- you do not want to do so without gloves.  
Also, it is best to only handle tortoises with gloves, but after doing so- throw out 
gloves and get a new pair.   
____  9.  Radio call list and map of park should be in glove box.  Also, you may want a copy 
of this list, first aid instructions, and how to use radio sheet from the handbook. 
____ 10.  Trash bags.  For cleaning up field work sites and other areas of park and when you 
come in contact with litter in backcountry.  
____ 11.  Basic car supplies such as jumper cables, fuses, flares, extra windshield wipers, 
rag, leather gloves, etc. 
____ 12.  Tool kit with basic tools such as screwdrivers, crescent wrench, hammer, pliers, 
etc. for making on-the-spot repairs. 
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Incipient population treatment 
If a small infestation of a unique weed was encountered and time permited, Weed Sentry 
personnel used appropriate control methods, and recorded a treatment point (which included the 
exact number of individuals treated) on the GPS unit.  (See table 2 for recording manual 
treatments of infestations and table 3 for recording herbicide treatments).  Appropriate control 
methods were determined by equipment available, growth habits of the weed species, and the 
managing agency’s preferred control methods.  Early in the project, herbicide treatments were 
conducted over large areas of infestations, but with management restructuring at Lake Mead 
NRA it became infeasible for Weed Sentry to conduct herbicide treatment.  If an area was large 
enough to require herbicide control, the Exotic Plant Management Team was contacted and 
provided with a report, and/or herbicide recommendations were made to the respective land 
manager.   
 
Generally if a weed had already set seed before it was detected and control was deemed 
necessary, the controlled plants were bagged in durable trash bags and removed from the site to 
be disposed of elsewhere.  If exotic species were controlled while they were still immature, 
plants were left for onsite decomposition. 
 
Data management and QAQC 
In addition to Weed Sentry’s nine primary employees, Lake Mead NRA’s GIS Department 
provides data management assistance for the project.  The GIS department was responsible for 
programming mapping-quality GPS units with data dictionaries (standardized electronic forms) 
that were completed for each survey/infestation point/treatment area.  In addition, they 
maintained the survey database and ran reports on the database.  For information on quality 
assurance, quality control (QAQC), refer to 2005-NPS-537-P, D-2 Data Management Plan and 
Palmer and Landis 2002.   
 
All information captured in the field was stored on the GPS unit and upon returning to the office, 
parsed into the appropriate tables in the database.  (See tables 2 & 3 for specific information 
collected, and figure 3 for how data collected on the GPS unit is downloaded into the computer 
GIS (currently using Arc GIS 9.2)).  The database was designed to generate layer files that are 
used in Arc GIS 9.x to display the data captured. 
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Figure 3. How to download data from the GPS unit onto the computer after a survey has been 
completed. 
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After data is downloaded, data is verified to make certain that information was recorded 
accurately.  In ArcGIS; Occurrence, Survey_Line, Survey_StartStop_NotCheckedIn, and 
Treatment layers are added to a project, and attribute tables of each layer are examined for 
errors.  Additionally, as survey lines are created by using the tracklog collected by the GPS unit, 
the field for “Checked in” within the “Survey_StartStop_NotCheckedIn” layer should be 
changed to “yes” to reflect that the survey line has been created.  When the field value is 
changed from “no” to “yes” the points will no longer be displayed within the map view.  If new 
locations were surveyed a new “place name” will need to be added to the Weed Sentry 
Survey_Line layer of the database.  (See figure 4 for how to add a place name to the GIS layer). 
GIS programs are frequently improved and upgraded, so it is not expected that actual database 
management activities will remain the same for an extended period of time.  Primary GPS units 
used in the program have been replaced; Trimble to Symbol GPS, the actual database was 
converted from a Microsoft Access database to one managed within ArcGIS.  Thus, it is 
important to maintain hard copies of data, and continually upgrade all data to the newest 
technology so that the information gathered by Weed Sentry will not be lost over time.  
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Figure 4. How to add a place name to the Geodatabase when a new area has been surveyed. 
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RESULTS AND EVIDENCE OF RESULTS 
During 2008 and 2009, more than 800 linear miles and 6,000 acres were surveyed for exotic 
incipient weed populations.  Surveys were primarily conducted within Clark County; however, 
since federal agency lands cross county and state borders, Weed Sentry surveys included lands 
adjacent to Clark County which were suspected to be potential weed vectors.  (See table 5 and 
figure 5).   Surveys were conducted by automobile, foot and boat.  Although surveys were 
primarily conducted along present day roadways and established hiking trails, other areas such 
as historic roadways, cattle trails, shorelines, within washes and in the case of USFS lands, 
within forest-thinning treatment areas, were also surveyed using the Weed Sentry protocol.  (See 
appendix 4). 
Along with recording 3,319 individual infestation points, more than 65,000 individual exotic 
plants were controlled by Weed Sentry.  An infestation point was recorded to represent an entire 
population of an exotic species.  Thus, there could be 4 infestation points recorded, 1 of the 
points could represent a population of one individual, another could be 10,000 -100,000 
individuals, etc.  On the other hand, records of the number of individuals controlled are actual 
quantities, the exact number of, for example, dandelions hand-pulled by Weed Sentry.  So if 10 
dandelions were pulled, that would be the number that would be recorded (See tables 6-9).  With 
exception to a large Tribulus terrestris infestation that was controlled by herbicide, all weeds 
were controlled during 2008 & 2009 by hand-pulling, and either left for on-site compost, or if 
mature seeds were present, bagged and disposed of off-site.   
Fourteen weed species were controlled on BLM lands.  (See table 6).  2,900 Tribulus terrestris, 
910 Bromus diandrus and more than 100 Brassica tournefortii, Chorispora tenella, Descurainia 
sophia, Hordeum spp., Sisymbrium altissimum and Sisymbrium irio were hand-pulled.   
On NPS lands, fourteen weed species were controlled.  (See table 7).  The majority of the  
42,441 Brassica tournefortii that  were controlled occurred at a sandy rare plant site on Lake 
Mead.  In addition, 834 Avena fatua, 704 Malcolmia africana, 332 Bromus diandrus, and more 
than 100 Hordeum spp, Sisymbrium irio and Tribulus terrestris were controlled on NPS lands.   
On USFS lands, seven weed species were controlled.  (See table 8).  The majority of the 14,113 
Tribulus terrestris were controlled along Kyle Canyon road by spot treatment with a backpack 
herbicide spray.  In addition, more than 50 Melilotus officinalis and Salsola tragus; along with 
small populations of Medicago sativa, Melilotus alba, Sonchus asper and Verbascum thapsus 
were hand-pulled on USFS lands.   
On USFWS lands, eight weed species were controlled.  (See table 9).  Small populations of 
Brassica tournefortii, Chorsipora tenella, Hordeum spp., Salsola tragus, Sisymbrium irio, 
Tamarix ramosissima and Tribulus terrestris were hand-pulled.  In addition, more than 1,000 
Malcolmia africana were controlled along Mormon Well Road, just east of the turnoff to 
Sawmill Trail. 
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Table 5. Miles and acres surveyed within each federal land management agency during 2008 
and 2009. 
Agency Miles Acres 
BLM 357 2,788 
NPS 290 2,257 
USFS 37 243 
USFWS 123 861 
Total 807 6,149 
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Figure 5.  Map of surveys conducted during FY2008 & FY2009 within each federal land 
management agency.  Bureau of Land Management (BLM), Forest Service (FS), Fish and 
Wildlife Service (USFWS) and National Park Service (NPS). 
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Table 6. Number of individuals of each exotic species that were controlled on BLM lands during 
2008 and 2009. 
Species Individuals 
Brassica tournefortii 150 
Bromus diandrus 910 
Chorispora tenella 210 
Descurainia sophia 199 
Halogeton glomeratus 21 
Hordeum spp. 237 
Malcolmia africana 81 
Salsola tragus 48 
Sisymbrium altissimum 160 
Sisymbrium irio 170 
Sisymbrium orientale 6 
Solanum elaegnifolium 1 
Tribulus terrestris 2,900 
Triticum aestivum 2 
Total 5,095 
 
Table 7. Number of individuals of each exotic species that were controlled on Lake Mead NRA 
lands during 2008 and 2009. 
Species Individuals 
Avena fatua 834 
Brassica tournefortii 42,441 
Bromus diandrus 332 
Hirschfeldia incana 1 
Hordeum spp. 104 
Parkinsonia aculeata 5 
Pennisetum setaceum 57 
Malcolmia africana 704 
Melilotus indica 5 
Sisymbrium altissimum 4 
Sisymbrium irio 173 
Sisymbrium orientale 10 
Tamarix ramosissima 18 
Tribulus terrestris 102 
Total 44,790 
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Table 8. Number of individuals of each exotic species that were controlled on USFS lands 
during 2008 and 2009.  
Species Individuals 
Medicago sativa 1 
Melilotus alba 1 
Melilotus officinalis 75 
Salsola tragus 67 
Sonchus asper 14 
Tribulus terrestris 14,113 
Verbascum thapsus 1 
Total 14,272 
 
Table 9. Number of individuals of each species controlled within the USFWS boundaries during 
2008 and 2009.   
Species Individuals 
Brassica tournefortii 24 
Chorispora tenella 4 
Hordeum murinum 43 
Malcolmia africana 1,106 
Salsola tragus 20 
Sisymbrium irio 7 
Tamarix ramosissima 1 
Tribulus terrestris 20 
Total 1,225 
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Conservation management categories 
During 2008 and 2009, seventy-two percent of Weed Sentry survey miles were conducted within 
designated Clark County Multiple Habitat Conservation Plan conservation management 
categories.  Of these, more than fifty-eight percent of survey miles were within intensively 
managed areas.  (See table 10 and figure 6).   
 
Table 10.  Miles and acres surveyed within each MSHCP management category during 2008 
and 2009.  Designations include: intensively managed areas (IMA), less intensively managed 
areas (LIMA), multiple use management areas (MUMA) and unmanaged areas (UMA). 
Category Miles Acres 
IMA 342 2,599 
LIMA 65 432 
MUMA 158 1,137 
UMA 22 158 
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Figure 6. Map of surveys conducted during FY2008 & FY2009 within Clark County 
management categories as determined by the Multiple Species Habitat Conservation Plan.   
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Clark County ecosystems 
The Clark County Multiple Species Habitat Conservation Plan has divided the county into 10 
ecosystems, 9 of which have had at least one mile surveyed during the biennium. (See table 11, 
figure 7).  Weed Sentry surveying did not occur in the ecosystem designated “alpine”.  
According to the Plan, the majority of Clark County, more than 3 million acres,  is composed of 
Mojave desert scrub.  Weed sentry surveyed more than 2,000 acres of Mojave desert scrub, more 
than 1,000 acres of blackbrush ecosystem, and more than 100 acres of pinyon-juniper, sagebrush 
and salt desert scrub. 
Table 11.  Miles and acres surveyed by Weed Sentry  within each Clark County ecosystem 
during 2008 and 2009, along with the total acres each ecosystem occupies.  
Ecosystem Miles Acres Tot acres* 
Blackbrush 144 1,074 824,700 
Bristlecone pine 2 10 15,800 
Desert aquatic 5 39 16,900 
Mesquite/Catclaw 8 55 21,700 
Mixed conifer 2 9 56,400 
Mojave desert scrub 319 2,343 3,273,100 
Pinyon-juniper 42 306 277,800 
Sagebrush 17 137 134,600 
Salt desert scrub 23 157 190,700 
 
*As stated in Clark County Multiple Species Habitat Conservation Plan and Environmental 
Impact Statement (09/00) 
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Figure 7. Map of surveys conducted during FY2008 & FY2009 within generalized Clark 
County ecosystems as designated by the Multiple Species Habitat Conservation Plan.   
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EVALUATION/ DISCUSSION OF RESULTS 
Specific objectives of Weed Sentry are to: (1) identify and document the presence of new exotic 
invasive plant species; (2) document targeted incipient populations of weeds in Clark County or 
vectors outside of Clark County and determine their distribution; and (3) control incipient weed 
populations when feasible and prioritize areas for more extensive control efforts.   
Weed Sentry has been conducting surveys since 2004.  Dr. Elizabeth Powell originally 
developed the concept of the early detection, rapid response weed survey project, and Josh 
Hoines assisted with shaping initial survey protocols.  Although this document is a final report 
for the current 2008-2009 project, the discussion of results is based on the compiled information 
that has been gathered over the past six years, from 2004 to 2009.  Analyses will not consider 
year to year weed population differences, as there are significant confounding factors preventing 
these comparisons.  For example, fluctuations in weed populations are most likely a product of 
annual precipitation variability and not necessarily indicative of the eradication of the weed 
species.  Additionally, surveys were conducted by a variety of individuals over the years, and 
individual records could be influenced by the surveyer’s experience-level and attention to detail.  
Trends will be explored by considering the complete (i.e. 2004-2009) distribution of exotic plant 
species in tandem with geographical features.  Considering the spatial distribution of recorded 
infestations will enable us to hypothesize the potential extent of invasion by particular species 
and families.  In addition, considering the ecosystem where an exotic predominately is recorded 
can suggest preferred-habitat characteristics.  This will suggest to managers where certain weed 
species may establish in the future, and advise which species are not yet wide-spread and could 
be controlled with minimal resource expenditures.    
Over the course of the Weed Sentry project, the approach used by the team leads to record weed 
presence evolved.  In addition, occurrence records for certain species are deflated due to team-
lead survey approaches, and land manager data requests.  For example, Salsola tragus is a wide-
spread weed, and over time, NPS and USFWS land managers suggested it was not necessary to 
continue recording infestations.  USFS, which manages higher elevation lands, however, did 
want the invasive recorded.  Then, when the team lead changed halfway through the biennium, 
recording the presence of Salsola tragus resumed.  In another example, the presence of Tamarix 
ramosissima was not recorded along Lake Mead (due to its nearly continuous abundance), but at 
springs and other water features off the lake, members of family Tamariaceae were recorded, 
and if possible, immediately controlled.  These caveats aside, quantifiable analyses of Weed 
Sentry data and statistical analyses of survey records are not possible nor appropriate with the 
type of data collected.   
County-wide trends 
Nearly 16,000 infestation points composing 81 different weed species have been recorded by 
Weed Sentry during the six-field-season duration of the project.  (See table 12).  Infestation 
points represent a population of an exotic species, rather than an individual which is shown in 
the previous tables of  the number of exotic individuals controlled.  The majority of infestations 
recorded have been exotic species from the families Brassicaceae (mustards), Asteraceae 
(daisies) and Poaceae (grasses).  (See table 13).  
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County-wide trends can best be explained when considering the ecosystem each invasive species 
is predominately distributed in.  Weed establishment crosses conservation management category 
boundaries and agency boundaries, but could possibly be limited by ecosystem conditions such 
as elevation and moisture levels.  (See figure 8). 
Bromus tectorum was a top invader; in fact, 24% of weed occurrence records were identified as 
Bromus tectorum.  (See figure 9).   Recorded occurrences of Bromus inermis were restricted to 
within the Spring Mountains. 
Many of the most commonly recorded invaders were of the Brassicaceae Family.  (See figures 
10 & 11).  Each genera had unique distributions through the Weed Sentry project area.  Brassica 
tournefortii was most densely recorded along the eastern border of Clark County (within and 
near Lake Mead NRA).  However, this species was also recorded throughout much of the 
county, and appears to have the ability to grow at higher elevations and in a variety of 
ecosystems.  Brassica tournefortii may have the ability to infest much of the county in high 
densities.   
Another mustard, Descurainia sophia, was most commonly found in the higher elevation 
western region (USFS Spring Mountains).  Malcolmia africana predominately occurred in the 
northern half of the county, and Sisymbrium irio appears nearly evenly distributed throughout 
the county.  (See appendix 1 for more information on Malcolmia africana distribution 
characteristics).  Lepidium latifolium was only found within Lake Mead NRA near water and is 
limited by water availability.  Another Brassicaceae, Chorispora tenella was most commonly 
found in upper elevations.  (See figure 11). 
Species within the Fabaceae Family appear to be restricted in their distributions.  (See figure 12).  
Although there were 64 Parkinsonia aculeata records and 59 Melilotus officinalis records, 
Parkinsonia aculeata was only encountered within Lake Mead NRA (often within established 
camping areas), and Melilotus officinalis was mainly recorded in the Spring Mountains, and 
within established camping areas with above average water availability within Lake Mead NRA. 
Recorded occurrences of Family Arecaceae (the palm family) were restricted to within Lake 
Mead, and along the Virgin River corridor.  (See figure 13). These may have been historically 
planted, and their removal is currently controversial within the National Park Service. 
Fourteen plant species had only one occurrence record.  (See figure 14).  These species should 
generally be high priority for control because they are not yet widespread through the county, 
making control more cost effective and the potential for eradication more likely.  Twelve plant 
species were recorded either 2, 3 or 4 times.  (See figure 15).  These species also have limited 
distributions and should be carefully considered for high priority control status. 
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Table 12. Number of infestation points recorded for each exotic species.  Bromus madritensis, 
Erodium cicutarium, Salsola tragus, Tamarix ramosissima were not consistently recorded. 
 
Species Common name # Occ.  Species Common name # Occ. 
Brassica tournefortii Sahara mustard 5,041  Bromus inermis smooth brome 19 
Bromus tectorum cheatgrass 3,748  Centaurea melitensis Maltese star-thistle 18 
Malcomia africana African mustard 1,290  Chenopodium berlandieri pitseed goosefoot 18 
Sisymbrium irio London rocket 783  Polypogon monspeliensis rabbitsfoot grass 16 
Descurainia sophia herb sophia 527  Polygonum aviculare prostrate knotweed 11 
Tamarix ramosissima salt cedar 520  Tragopogon dubius yellow salsify 11 
Sisymbrium orientale Indian hedgemustard 432  Phoenix dactylifera date palm 9 
Bromus trinii Chilean chess 368  Halogeton glomeratus saltlover 8 
Salsola tragus Russian thistle 340  Lolium perenne perennial ryegrass 8 
Bromus diandrus ripgut brome 265  Arundo donax giant reed 7 
Sisymbrium altissimum tall tumblemustard 256  Hirschfeldia incana shortpod mustard 6 
Pennisetum setaceum crimson fountaingrass 176  Sonchus asper spiny sowthistle 6 
Tamarix aphylla Athel tamarisk 168  Triticum aestivum common wheat 6 
Nicotiana glauca tree tobacco 161  Avena fatua wild oat 5 
Marrubium vulgare horehound 134  Sonchus oleraceus common sowthistle 5 
Hordeum vulgare common barley 131  Echinochloa crus-galli barnyardgrass 4 
Hordeum murinum mouse barley 124  Melilotus indica yellow sweetclover 4 
Tribulus terrestris puncturevine 122  Alhagi pseudalhagi camelthorn 3 
Elaeagnus angustifolia Russian olive 120  Hordeum marinum seaside barley 3 
Unknown  119  Medicago sativa alfalfa 3 
Lepidium latifolium broadleaved pepperweed 105  Veronica anagallis-aquatica water speedwell 3 
Nerium oleander oleander 94  Bassia hyssopifolia fivehorn smotherweed 2 
Taraxacum officinale dandelion 90  Lactuca serriola prickly lettuce 2 
Verbascum thapsus mullein 82  Peganum harmala African rue 2 
Bromus madritensis red brome 76  Plantago major common plantain 2 
Parkinsonia aculeata Jerusalem thorn 64  Rubus discolor Himalayan blackberry 2 
Melilotus officinalis yellow sweetclover 59  Sorghum halepense Johnsongrass 2 
Washingtonia filifera California fan palm 53  Agrostis stolonifera L creeping bentgrass 1 
Ulmus pumila Siberian elm 52  Amaranthus albus prostrate pigweed 1 
Agropyron cristatiforme crested wheatgrass 50  Convolvulus arvensis field bindweed 1 
Chenopodium album lambsquarters 47  Cynodon dactylon Bermudagrass 1 
Grindelia squarrosa curlycup gumweed 43  Gnaphalium luteoalbum Jersey cudweed 1 
Erodium cicutarium redstem stork's bill 39  Malva neglecta common mallow 1 
Melilotus alba white sweetclover 39  Malva parviflora cheeseweed mallow 1 
Robinia pseudoacacia black locust 39  Paspalum dilatatum dallisgrass 1 
Verbena bracteata bigbract verbena 39  Poa annua annual bluegrass 1 
Ranunculus testiculatus curveseed butterwort 33  Portulaca oleracea little hogweed 1 
Acroptilon repens Russian knapweed 30  Potamogeton crispus curly pondweed 1 
Chorispora tenella crossflower 24  Solanum rostratum buffalobur nightshade 1 
Solanum elaeagnifolium silverleaf nightshade 23  Sorghum sp. sorghum 1 
Eragrostis cilianensis stinkgrass 22  Vitex agnus-castus lilac chastetree 1 
    TOTAL   15,928 
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Table 13. Number of exotic species within each plant family. 
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Figure 8. Distribution of ecosystems within Clark County, Nevada, USA. 
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Figure 9. Distribution of four species of Bromus within the Poaceae Family; Bromus diandrus, 
Bromus inermis, Bromus tectorum and Bromus trinii.  Bromus madritensis ssp. rubens is not 
shown because it was not consistently recorded throughout the Weed Sentry project surveys due 
to how common it is.   
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Figure 10. Map of occurrence of top invaders of Family Brassicaceae; Brassica tourneforii, 
Descurainia sophia, Malcolmia africana and Sisymbrium irio.   
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Figure 12. Distribution of select Fabaceae families throughout Clark County.  Parkinsonia 
aculeata, Melilotus officinalis, Melilotus alba, and Melilotus indica were the most frequently 
recorded Fabaceae species.  Only four infestations of M. indica were recorded, all in the Lake 
Mead Callville Bay area. These may have been a different Melilotus as specimens were too 
immature to make a positive identification. 
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Figure 13. Distribution of Phoenix dactylifera and Washingtonia filifera.  These Arecaceae were 
only recorded on NPS lands. 
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Figure 14.  Locations of the fourteen species that were only recorded a single time. 
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Figure 15.  Locations of the twelve species that were recorded 2, 3, or 4 times. 
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Federal management agency 
Assisting federal public land managers within Clark County with pro-active weed detection and 
control has required periodic re-surveying of certain federal lands.   Each year, surveys were 
conducted on lands managed by each of the four management agencies (BLM, NPS, USFS, 
USFWS).  (See figure 16). 
 
Figure 16.  Map of survey lines (by fiscal year) indicating areas which were surveyed on each 
management agency’s land. 
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Trends in BLM lands  
More than 7,000 weed infestation points composed of 43 exotic plant species have been recorded 
on  BLM lands from 2004-2009.  (See table 14 and figures 17 – 20).  Some of areas were 
surveyed multiple times over the course of six years.  Bromus tectorum and Brassica tournefortii 
infestation points have been the most frequently  recorded exotics, with each being recorded 
more than 2,000 times.  Controlling these species is going to require extensive research and 
novel approaches.   
Exotic species that compose few of the infestation points on BLM lands should be carefully 
considered for control efforts.  These species may have the potential to be controlled with little 
investment of resources, and if not controlled, may be up and coming noxious weeds.  These 
species with just 1-2 recorded infestation points include: Agrostis stolonifera, Alhagi 
pseudalhagi, Avena fatua, Gnaphalium luteoalbum, Hirschfeldia incana, Lolium perenne, 
Melilotus officinalis, Parkinsonia aculeata, Paspalum dilatatum, Peganum harmala, Poa annua, 
Ranunculus testiculatus and Taraxacum officinale.  
The BLM has incorporated the aforementioned information into Red Rock NCA treatment plans 
for 2009-2011 to address the infestations reported at  Willow Springs, Pine Creek, Calico Basin 
Drive, parking areas, and trails.  From the evidence submitted in the Weed Sentry reports, 
managers have seen the need for consistent action, and have increased commitment for 
treatments of weeds and incorporating more monitoring as a routine part of program duties 
(Nora Caplette, personal communication). 
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Table 14.  Species identity and number of infestation points recorded on BLM lands from 2004-
2009.  Erodium cicutarium and Salsola tragus were not consistently recorded throughout the 
Weed Sentry project; occurrence numbers of these species are deflated. 
Species Total infestation  Species Total infestation 
Acroptilon repens 20  Malcolmia africana 863 
Agropyron cristatiforme 2  Marrubium vulgare 24 
Agrostis stolonifera 1  Melilotus alba 6 
Alhagi pseudalhagi 1  Melilotus officinalis 1 
Arundo donax 3  Parkinsonia aculeata 2 
Avena fatua 2  Paspalum dilatatum 1 
Brassica tournefortii 2,021  Peganum harmala 2 
Bromus diandrus 55  Pennisetum setaceum 5 
Bromus tectorum 2,049  Poa annua 1 
Bromus trinii 199  Polypogon monspeliensis 4 
Centaurea melitensis 5  Ranunculus testiculatus 1 
Chorispora tenella 6  Salsola tragus 179 
Descurainia sophia 154  Sisymbrium altissimum 100 
Erodium cicutarium 37  Sisymbrium irio 570 
Gnaphalium luteoalbum 1  Sisymbrium orientale 306 
Grindelia squarrosa 24  Solanum elaeagnifolium 22 
Halogeton glomeratus 8  Tamarix aphylla 4 
Hirschfeldia incana 1  Tamarix ramosissima 298 
Hordeum spp 97  Taraxacum officiniale 2 
Hordeum vulgare 127  Tribulus terrestris 19 
Lepidium latifolium 16  Triticum aestivum 6 
Lolium perenne 1  Unknown 18 
   TOTAL 7,264 
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Figure 17. Distribution of infestation points on BLM lands in the northwestern survey area.  
Survey lines with no infestation points indicate there were no weed species detected in those 
BLM areas. 
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Figure 18. Distribution of infestation points on BLM lands in the northeastern survey area.  
Survey lines with no infestation points indicate there were no weed species detected in those 
BLM areas. 
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Figure 19. Distribution of infestation points on BLM lands in the southwestern survey area.  
Survey lines with no infestation points indicate there were no weed species detected in those 
BLM areas. 
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Figure 20. Distribution of infestation points on BLM lands in the southeastern survey area.  
Survey lines with no infestation points indicate there were no weed species detected in those 
BLM areas. 
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Trends in NPS lands  
Nearly 5,000 infestation points composing 43 exotic species have been recorded on NPS lands in 
Clark County, Nevada and surrounding counties and states.  (See table 15 and figures 21 – 23. 
Note that infestations that appear to be in water are actually located along the receded shoreline 
or on islands.)  Brassica tournefortii had by far the greatest number of recorded infestation 
points with over 3,000 records, composing 61% of the records collected in NPS lands.  Another 
Brassicaceae, Malcolmia africana had the next greatest number of infestation point records, with 
385 records.  Palms, Phoenix dactylifera and Washingtonia filifera were only recorded on NPS 
lands.  Many of these are believed to be purposefully planted and can not be controlled without 
prior review and Cultural Resource approval.  (See figure 13). 
Alhagi pseudalhagi, Amaranthus albus, Arundo donax, Avena fatua, Bassia hyssopifolia, 
Bromus trinii, Cynodon dactylon, Marrubium vulgare, Melilotus officinalis, Potamogeton 
crispus, Sisymbrium altissimum, Solanum elaegnifolium, Solanum rostratum, Sonchus asper, and 
Sorghum halepense had two or fewer recorded infestation points on NPS lands.  The Weed 
Sentry recommended that these species should be carefully considered for further control efforts. 
It is the practice of the NPS Weed Manager to consider park-designated priority levels for weed 
species, and aforementioned species that are determined “high priority” will be controlled 
immediately upon being reported (Carrie Norman, personal communication). 
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Table 15. Species identity and number of infestation points recorded on NPS lands from 2004-
2009.  Due to their prevalence, Bromus madritensis, Erodium cicutarium, Salsola tragus and 
Tamarix ramosissima were not consistently recorded.   Thus, numbers for these four species are 
deflated. 
Species Total infestation  Species Total infestation 
Alhagi pseudalhagi 2  Melilotus officinalis 2 
Amaranthus albus 1  Nerium oleander 94 
Arundo donax 2  Nicotiana glauca 161 
Avena fatua 2  Parkinsonia aculeata 62 
Bassia hyssopifolia 2  Pennisetum setaceum 171 
Brassica tournefortii 3,009  Phoenix dactylifera 9 
Bromus diandrus 6  Polypogon monspeliensis 7 
Bromus madritensis 10  Potamogeton crispus 1 
Bromus tectorum 22  Salsola tragus 52 
Bromus trinii 2  Sisymbrium altissimum 1 
Centaurea melitensis 11  Sisymbrium irio 186 
Cynodon dactylon 1  Sisymbrium orientale 116 
Descurainia sophia 4  Solanum elaegnifolium 1 
Echinochloa crus-galli 3  Solanum rostratum 1 
Erodium cicutarium 2  Sonchus asper 1 
Hirschfelda incana 5  Sonchus oleraceus 3 
Hordeum spp. 21  Sorghum halepense 1 
Lepidium latifolium 89  Tamarix aphylla 164 
Malcolmia africana 385  Tamarix ramosissima 207 
Marrubium vulgare 2  Tribulus terrestris 16 
Melilotus alba 4  Unknown 12 
Melilotus indica 4  Washingtonia filifera 53 
   TOTAL 4,910 
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Figure 21. Distribution of infestation points on NPS lands in the northeastern survey area. 
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Figure 22. Distribution of infestation points on NPS lands in the western survey area. 
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Figure 23. Distribution of infestation points on NPS lands in the southern survey area. 
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Trends in USFS lands  
From 2004 to 2009, 1,847 infestations composing 48 exotic plant species were recorded on 
USFS lands.  (See table 16 and figure 24).  Bromus tectorum was recorded most frequently, with 
604 infestations recorded over the six year survey period.  Other species that were frequently 
recorded (more than 100 infestations) were Bromus diandrus, Descurainia sophia, Marrubium 
vulgare,and Sisymbrium altissimum. Weed Sentry works with land managers to survey land that 
will assist manager information needs.  Survey requests by Forest Service land managers were 
frequently geared toward supplementing federally mandated  monitoring.   
Avena fatua, Convolvulus arvensis, Echinochloa crus-galli, Elaeagnus angustifolia, Malva 
neglecta, Malva parviflora, Plantago major, Portulaca oleracea, Rubus discolor, Sonchus 
oleraceus, Sorghum halepense, Sorghum spp., and Ulmus pumila are 13 species that had two or 
fewer infestation points recorded.  These should be carefully considered for high priority control 
efforts.  To date, the Forest Service has not yet read trip reports submitted by Weed Sentry and 
thus has not taken any action regarding recommendations (Marisa Anderson, email 01/06/2010). 
Weed Sentry was able to pinpoint some highly invaded areas for USFS managers.   (See 
appendix 1 for these areas).   
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Table 16. Species identity and number of recorded infestations on USFS lands from 2004-2009.   
Species Total infestation  Species Total infestation 
Acroptilon repens 9  Melilotus officinalis 56 
Agropyron cristatiforme 48  Plantago major 2 
Arundo donax 2  Polygonum aviculare 11 
Avena fatua 1  Polypogon monspeliensis 2 
Bromus diandrus 100  Portulaca oleracea 1 
Bromus inermis 19  Ranunculus testiculatus 23 
Bromus tectorum 604  Rubus discolor 2 
Bromus trinii 9  Salsola tragus 56 
Chenopodium berlandieri 18  Sisymbrium altissimum 155 
Chorispora tenella 14  Sisymbrium irio 5 
Convolvulus arvensis 1  Sisymbrium orientale 10 
Descurainia sophia 106  Sonchus asper 5 
Echinochloa crus-galli 1  Sonchus oleraceus 2 
Elaeagnus angustifolia 1  Sorghum halepense 1 
Eragrostis cilianensis 22  Sorghum spp. 1 
Grindelia squarrosa 19  Tamarix ramosissima 3 
Hordeum spp. 6  Taraxacum officinale 82 
Hordeum vulgare 4  Tragopogon dubius 11 
Lactuca serriola 2  Tribulus terrestris 85 
Lolium perenne 7  Ulmus pumila 1 
Malva neglecta 1  Unknown 81 
Malva parviflora 1  Verbascum thapsus 81 
Marrubium vulgare 102  Verbena bracteata 39 
Medicago sativa 3  Veronica anagallis-aquatica 3 
Melilotus alba 29  TOTAL 1,847 
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Figure 24. Distribution of infestation points on USFS lands. 
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Trends in USFWS lands  
There were three USFWS land holdings surveyed by Weed Sentry.  The largest, most 
extensively surveyed was Desert National Wildlife Refuge.  Additionally, the Willow Beach 
Fish Hatchery and Moapa Valley National Wildlife Refuge were surveyed. 
Three invasive species have been recorded at Willow Beach Fish Hatchery.  (See table 17).  
When the fish hatchery was surveyed in 2005, a single Vitex agnus-castus individual was the 
sole invasive species encountered.  Later, in 2007, small populations of two different invasives 
were recorded; Brassica tournefortii (10-100 individuals) and Tribulus terrestris (<10).   
Moapa Valley National Wildlife Refuge was surveyed by Weed Sentry in 2007, and at that time 
a large infestation of Malcolmia africana (1000-5000 individuals),  along with Centaurea 
melitensis (100-1000) and a small population of Tribulus terrestris (10-100), were encountered.  
(See table 18).  
 There were a total of 2,017 weed infestation points composing 20 plant species recorded 
between 2004 and 2009 within USFWS Desert National Wildlife Refuge.  (See table 19 and 
figure 25).   Over half of the points that were collected were Bromus tectorum (1,073 recorded 
occurences).  More than 100 infestation points of each: Descurainia sophia,  Bromus trinii, and 
Elaeagnus angustifolia were recorded.  More than 10% of the infestations recorded at Desert 
National Wildlife Refuge were located in the small area around the headquarters and visitor 
center, Corn Creek.  (See figure 26).   
Forty-two Malcolmia africana infestation points were recorded throughout Desert National 
Wildlife Refuge.  (See figure 27).  If not aggressively controlled, this species has a high 
likelihood of further spread.   Until the 2009 survey, this invasive was not recorded along 
Mormon Well Road. Mormon Well Road was surveyed annually from 2004-2009, excluding 
2008.  In 2009, when Malcolmia africana was initially detected along Mormon Well Road, there 
were already five infestation areas, two of which contained an estimated 100-1,000 individuals, 
three of which contained 10-100 individuals. 
The USFWS Refuge Manager has used this information to help focus management priorities and 
it will also act as a base from which the new restoration/exotic plant staff can begin work (Amy 
Sprunger, personal communication). 
 
Table 17. Recorded infestations at Willow Beach Fish Hatchery. 
Species Total infestation 
Brassica tournefortii 1 
Tribulus terrestris 1 
Vitex agnus-castus 1 
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Table 18. Infestations recorded at Moapa restoration area. 
Species Total infestation 
Centaurea melitensis 1 
Malcolmia africana 1 
Tribulus terrestris 1 
 
Table 19. The identity and number of infestations recorded at Desert National Wildlife Refuge 
from 2004-2009.  Occurences of Salsola tragus were not consistently recorded within USFWS 
lands every year, thus, numbers of recorded occurrences are deflated. 
Species Total infestation 
Brassica tournefortii 11 
Bromus diandrus 104 
Bromus tectorum 1,073 
Bromus trinii 158 
Centaurea melitensis 1 
Chenopodium album 47 
Chorispora tenella 2 
Descurainia sophia 263 
Elaeagnus angustifolia 119 
Hordeum murinum 3 
Malcolmia africana 41 
Marrubium vulgare 3 
Polypogon monspeliensis 3 
Robinia pseudoacacia 39 
Salsola tragus 53 
Sisymbrium irio 22 
Tamarix ramosissima 12 
Taraxacum officinalis 4 
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Figure 25. Distribution of infestation points at USFWS Desert National Wildlife Refuge. 
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Figure 26. Distribution of infestation points on USFWS land (Corn Creek Visitor Center).   
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Figure 27. Distribution of 42 recorded Malcolmia africana infestation points at Desert National 
Wildlife Refuge. 
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SPECIAL PROJECTS 
Assessing an exotic plant surveying program in the Mojave Desert, Clark County, Nevada, 
USA 
 
We report the first 3 years of exotic species survey data collected by Weed Sentry, assess 
methods and assumptions of the program, and suggest future work for advancing exotic species 
information systems in this region.  (See Appendix 4). 
 
We totaled the number of kilometers of roadsides, trails, or shorelines on which exotic species 
were detected in each soil taxonomic unit and computed the average number of species 
occurrences per kilometer in each soil type. Soils classified as “badlands” were included.  We 
descriptively assessed relationships between species occurrences and soil types, elevation, and 
the presence or absence of gypsum (defined as soils containing >5% gypsum in the upper 15 cm 
of soil according to the published soil surveys). To evaluate which soil types may be most 
infested, we calculated the mean number of species occurrences per kilometer surveyed for each 
soil type.  
 
Occurrences of several of the 15 most frequently encountered species (of 43 total survey species) 
were related to elevation. For example, the only detected occurrences of Nicotiana glauca and 
Lepidium latifolium were below 915 m, while Sisymbrium altissimum (tumblemustard), Bromus 
diandrus (ripgut brome), and Descurainia sophia (herb sophia) exhibited their most 
occurrences/km at elevations above 1,830 m.  Other species, such as Hordeum vulgare, 
Sisymbrium orientale, and Bromus tectorum occurred across a broader range of elevations.  With 
an average of 1.3–1.6 occurrences/km, Brassica tournefortii was the most frequently detected 
species below 915 m elevation.  It is important to note that the nearly ubiquitous Bromus rubens 
and Schismus spp. were not surveyed and thus are not included in species frequency rankings.  
 
Few relationships between soil types and exotic species distributions were evident. Malcolmia 
africana was an exception to the trend of species in our data set showing little relationship to the 
coarse-scale soil survey. This annual forb occurred on more than twice as many gypsum soil 
types than expected based on its distribution among all soil types. Malcolmia africana is not 
restricted to gypsum soils, as we recorded it in 50 non-gypsum soil types.    
 
While this program has provided an initial assessment of the landscape-scale distribution of 
exotic species along transportation corridors, evaluations of both the survey methods and the 
effectiveness of treating incipient populations are needed. An exotic plant information system 
most useful to resource managers will likely include integrating planning oriented coarse-scale 
surveys, more detailed monitoring of targeted locations, and research on species life histories, 
community invasibility, and treatment effectiveness. 
A manuscript was published from this work. 
o Abella, S.R., J.E. Spencer, J. Hoines, and C. Nazarchyk. 2009. Assessing an 
exotic plant surveying program in the Mojave Desert, Clark County, Nevada, 
USA. Environmental Monitoring and Assessment 151:221-230. 
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NPS Lake Mead National Recreation Area: Rana onca (rare frog) habitat surveys 
We conducted detailed vegetation sampling at Rogers and Blue Point Springs within Lake Mead 
National Recreation Area to monitor plant species richness, species-specific foliar cover and 
height, and plant community biomass through time in treatment and control areas using a 
standard-plot approach.  (See appendices 6 & 7).  A major purpose of this monitoring was to 
address concerns that vegetation modifications may allow the encroachment and spread of 
noxious non-native plants into manipulated areas.  The monitoring allows continuous 
assessments of the effects of these vegetation manipulations on species composition, and 
provides estimates of re-growth rates of emergent species in order to evaluate how often 
vegetation manipulations will be needed to maintain more open habitats for frogs.  
In total, 28 plant species were observed across the two spring sites over the course of the 
monitoring.  Treatments had very little effect on which species were present.  Species that were 
present before the cutting or burning treatments were generally present in the last set of 
observations as well.    However, there were five species that were observed in pre-treatment 
observations and not recorded thereafter:  Acacia greggii and Baccharis salicifolia, both at 
Rogers Spring, and Heliotrope curassavicum, Suaeda moquinii, and Tamarisk ramosissima at 
Blue Point Spring.  Each of these observations was a single recording on an edge plot at very 
low abundances.  Three native species, Lythrum californicum, Muhlenbergia asperifolia, and 
Prosopsis glandulosa, were seen at Rogers Spring after treatments that were not observed there 
before.  Lythrum californicum was a new observation for that region of the park and verified by 
park contract botanist Dianne Bangle.  Note that no new exotic species established in treatment 
areas. 
The presence and absence of individual species was consistent pre and post-treatment.  Overall, 
while the physical manipulation had an immediate effect on the abundance of nearly all species, 
after one year post-treatment, nearly all species aside from Cladium californica (hereafter 
referred to as Cladium) recovered to post-treatment abundances.  While Cladium took longer to 
re-establish, abundance of the species is so great and the species forms such dense stands that the 
treatments we established in Cladium-dominated habitats were not enough to make habitats 
suitable for frog re-establishment. 
Our work shows that the types of manipulations employed generally avoid negative effects of 
significant drops in species richness and diversity, and no dominant species were eliminated 
from the systems.  The vegetative community composition remains consistent, even recently 
after treatments.  Abundances of species that recover are essentially the same abundances as 
pretreatment observations.  Additionally, no invasive exotic species established in the systems 
post-treatment.  The vegetation manipulations of cutting and burning do not have a negative 
effect on plant community composition, and communities are able to recover to pre-treatment 
abundances and composition within two years.   
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Research findings were orally presented at the Lower Colorado River Basin riparian revegetation 
workshop. 
o Engel, C., J.R. Jaeger, and S. Abella. Vegetation responses to attempted habitat 
restoration for the relict leopard frog: study design and preliminary results. Oral 
presentation at the Lower Colorado River Basin riparian revegetation workshop, 
Southern Nevada Water Authority and Las Vegas Wash Coordination Committee, 
Las Vegas Springs Preserve, Las Vegas, NV. 7 May 2008. 
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 A condition assessment of spring and seep vegetation on the Desert National Wildlife 
Refuge, southern Nevada 
Our study’s goals were to: document current plant communities associated with desert and 
dryland forest springs and seeps (in comparison with nearby uplands) and to detect and quantify 
exotic plant invasions.  (See appendix 7). 
From June to October 2007, we sampled twelve springs (five high-elevation and seven low-
elevation) within DNWR for surrounding plant community composition.  We sampled a gradient 
of vegetation from immediately within the spring to upland (20 m away).  We recorded the plant 
community composition and the percent cover each species composed of each quadrat.   
A total of eighty-four understory species were identified during sampling.  Average understory 
species richness per quadrat ranged from 2 species/m2 at Upper White Blotch Spring (a low-
elevation spring), to 5.4 species/m2 at Wiregrass Spring (a high-elevation spring).  Total site 
richness within 24, 1-m2 quadrats ranged from 7 to 26.  Linear regression of species richness and 
distance from spring within individual sites indicated that Wiregrass and White Spot Springs 
were the only springs that showed significant differences across the 20-m gradient.  (See figure 
28).  Wiregrass showed a significant decrease in species richness as the distance from the spring 
increased (R2 = 0.46, n = 24).  At Wiregrass, average species richness ranged from 5.3 
species/m2 near the spring (0 to 2 m), to 3.4 species/m2 further from the spring (10 to 20 m).  On 
the other hand, species richness at White Spot significantly increased along with increases in the 
distance from the spring (R2 = 0.42, n = 24).  At White Spot, the average species richness near 
the spring (0 to 2 m) was 2.3 species/m2, whereas further from the spring (10 to 20 m), richness 
was 3.5 species/m2.     
Tamarix ramosissima was encountered during sampling at White Spot.  Exotic species were 
encountered at all low elevation springs.  There were no exotics detected at four out of five high 
elevation springs (Bootleg, Perkins, Shalecut and Yellowjacket).  Of sites where exotic species 
were detected, an average of 13% of total species richness was composed of exotics and ranged 
from 22% (White Spot), to 5% (Lower White Blotch).   
Over all sites, only 4% of the total cover we sampled was exotic.  White Spot Spring contained 
the greatest proportion of cover by exotics (17%).    Linear regression of exotic cover and site 
elevation indicated that there were no relationships between the two.  Additionally, linear 
regression of site-wide native and exotic richness and cover showed no relationships. 
Since the time of the study, both Tamarix ramosissima individuals encountered during the study 
were treated by land managers.  Some of the other exotic species that were detected such as 
Bromus rubens and Bromus tectorum are much wider spread, and will be more challenging to 
manage.  The standing dead of these grasses have the potential to greatly change the face of the 
landscape due to increased fire frequencies.  Since these grasses were not found at the four 
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spring sites with no access trail, it is important to continue to minimize traffic to these areas to 




























Figure 28. Diagram of changes in species richness at each spring over a gradient of 20 m.  Only 
two springs exhibited a significant change in species richness over the gradient. 
 
Research findings were orally presented at the Lower Colorado River Basin riparian revegetation 
workshop. 
o Craig, J., S. Abella, J. Spencer, and A. Sprunger. The invasibility of riparian and 
upland areas surrounding springs at Desert National Wildlife Refuge. Oral 
presentation at the Lower Colorado River Basin riparian revegetation workshop, 
Southern Nevada Water Authority and Las Vegas Wash Coordination Committee, 
Las Vegas Springs Preserve, Las Vegas, NV. 7 May 2008.  
o Manuscript in progress. 
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 Effects of water and disturbance on establishment of Brassica and native annuals 
 
Over the years Weed Sentry personnel noticed the stark variation in Brassica tournefortii 
population extent from year to year.  Desert weather variability from year to year was a supposed 
culprit, but knowing more about the dynamics of Brassica tournefortii with native annuals 
would help ascertain whether population sizes were negatively impacting natives.  (It is possible 
that Brassica tournefortii was not competing with natives or reducing native population sizes). 
Habitat modification (i.e., disturbance) and resource availability have been identified as possible 
mechanisms that facilitate plant invasions. In the eastern Mojave Desert, habitat disturbance has 
increased due to increased human population, and water is considered to be the main limiting 
resource in arid ecosystems. To elucidate the effects of soil disturbance and water on plant 
invasions, we created experimental patches that varied in levels of soil disturbance and resource 
availability (i.e., water) in a fully crossed factorial field experiment, and documented responses 
of native and non-native winter annuals. (See appendix 8). Our treatments had no effects on the 
density (plants/m2) of the non-native herb, Brassica tournefortii. However, water and soil 
disturbance positively influenced plant height and consequently the number of siliques. Density 
(plants/m2) of the non-native Mediterranean grass (Schismus spp.) increased in watered and 
disturbed plots during both years of the study. Native winter annual density (plants/m2) in 
watered and disturbed plots increased in 2009 but not in 2008. These results suggest that the 
establishment of non-native annual grasses in arid systems can be influenced both by the state of 
the invaded habitat and by the level of resource availability.      
 
Research findings were presented in posters at Ecological Society of America 2008 and the 
Natural Areas Association Meeting. 
o Suazo, A.A., J.E. Spencer, and S.R. Abella. Responses of Sahara mustard 
(Brassica tournefortii) to water addition and soil disturbance manipulations. 
Poster presentation at the 35th Natural Areas Association conference, Nashville, 
TN. 15 October 2008.  
o Suazo, A.A., J.E. Spencer, and S.R. Abella. Response of Sahara mustard 
(Brassica tournefortii) to soil disturbance and water addition in the eastern 
Mojave Desert. Poster presentation at the Ecological Society of America 93rd 
annual meeting, Milwaukee, WI. 6 August 2008.  
o Manuscript in progress. 
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 Brassica tournefortii competition with native annuals  
Our objective was to investigate the relationship between exotic invasive species Brassica 
tournefortii and the abundance of native annual and perennial species. 
This monitoring was conducted along a hillside adjacent to the landfill that is located just west of 
the Lake Mead NRA native plant nursery.  Along this hillside, Brassica tournefortii density was 
greater at the base of the hill than at the top of the hill.  Therefore, the site could be used as a 
gradient study.  Many species of native annuals (and a few native perennial species) also 
established readily at this site.   
Sampling occurred in early April, 2007, at the time of peak annual species abundance and peak 
flowering.  We established four, 100-m transects perpendicular to the slope of the hill and each 
10 m apart.  We collected density (number of individuals of each species per quadrat) and cover 
data for each species with 1 m2 subplots placed every 5 m (starting with 0 and ending at 95 m 
along the transect), thereby sampling 20 subplots per transect.  Values for cover were 
categorized where 1 = 0-1%, 2 = 1–5%, 3 = 5–15%, 4 = 15–25%, 5 = 25–35%, 6 = 35–50%, 7 = 
50–75%, 8 = 75–95%, 9 = 95%- 100%. 
Cover values (%) were assigned to each observation as the midpoint of the range of the assigned 
cover class.  Importance values were calculated for each observation by summing the % cover 
for each species with the density of that species per subplot.  Multiple regression analyses were 
performed on the importance values to examine relationships between Brassica tournefortii and 
all other species recorded at the site.   
The only relationships between Brassica tournefortii and any native species were negative 
relationships between Brassica tournefortii and the most abundant of native species, Phacelia 
fremontii.  (See figure 29).  Additionally, there also appeared to be a weak negative relationship 
between Brassica tournefortii and Encelia farinosa.  (See figure 30).  The only other exotic 
species, Schismus arabica, had uniform distribution across the site with no relationships with 
any of the native species or with Brassica tournefortii.   
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Figure 29. The relationship between the abundance of Brassica tournefortii and Phacelia 
fremontii.         
Brassica tournefortii importance value






















Figure 30. The relationship between abundance of Brassica tournefortii and Encelia farinosa. 
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 Factors affecting exotic annual plant cover and richness along roadsides in the eastern 
Mojave Desert, USA 
We evaluated the cover and richness of exotic plants relative to road type (gravel or paved) and 
distance from roads in the eastern Mojave Desert where exotic annual species are increasing the 
flammability of the desert.  (See appendix 9).  Exotic and native annual plant cover and richness 
were sampled from five to 45 meters from roads in three prevalent microsite types for this 
system: Larrea tridentata microsites, Ambrosia dumosa microsites, and interspaces between 
shrubs.   
We identified 64 annual plant species, and six of these (9.4%) were exotics.  The exotic species 
encountered were Schismus species, Bromus rubens, Erodium cicutarium, Brassica tournefortii, 
Sisymbrium irio, and Malcolmia africana.  Schismus spp. occurred most frequently (12 of 12 
sites) of any exotic followed by Erodium cicutarium (7 of 12 sites).  Combined, these two 
species accounted for 82% of all exotic occurrences at the microsite level. Brassica tournefortii 
occurred at four sites while Bromus rubens, Malcolmia africana and Sisymbrium irio each 
occurred at two sites.   
Both natives and exotics varied by microsite, where annual plant cover was higher under shrubs 
than in interspaces.  We observed no other significant main or two-way effects in the ANOVA 
involving overall cover of exotics and natives.  There was a significant three-way interaction 
among road type, microsite, and distance for natives but not exotics.   
Microsite was the most important factor affecting species richness. The richness in interspaces 
appeared to trend lower further from the road, while the shrub microsites did not show this 
general trend.  There was an apparent interaction between microsite and plant origin, as richness 
of natives was highest under Ambrosia dumosa compared to Larrea tridentata and interspaces; 
richness of exotics was high under both shrub species.  The differences between natives and 
exotics should be interpreted cautiously because of the limited number of exotic species (six) 
compared to natives (58).   
Our results suggest that native and exotic species are quite similar in cover and richness patterns 
with respect to roads and microsites. We found little evidence to suggest that proximity to the 
road edge dictates the richness or cover of native or exotic plant species. Thus, the invasibility of 
areas at 45 m from the road appear to be similar to those at 5 m. There were some slight 
differences in overall native compared to exotic plant cover relative to the species of shrub 
involved in creating the microsite, but the general patterns were identical. The three confamilial 
groups that were available for analysis supported the conclusions from the grouped native and 
exotic species, where we observed little distinction in distribution based on plant origin. 
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Research findings were presented at the multiple conferences and a manuscript is in press. 
o Craig, D.J., J.E. Craig, S.R. Abella and C.H. Vanier. In press. Factors affecting 
exotic annual plant cover and richness along roadsides in the eastern Mojave 
Desert, USA. Journal of Arid Environments. 
o Craig, D.J., J.E. Craig, and S.R. Abella. Road corridor surveys alone may not 
reliably detect extent of exotic annual plant distributions. Poster presentation at 
the 2009 George Wright Society Biennial Conference on Parks, Protected Areas, 
and Cultural Sites, Portland, OR. 3 March 2009.   
o Craig, D.J., J.E. Craig, and S.R. Abella. Implications for management 
prioritization of exotic annual weed monitoring near roadsides in the eastern 
Mojave Desert, USA. Poster presentation at the Wildfires and Invasive Plants in 
American Deserts conference, Reno, NV. 9 December 2008.  
o Craig, D.J., J.E. Craig, and S.R. Abella. Exotic annual plant invasions and their 
relationships to roads and native perennial species in the Mojave Desert, 
southwestern USA. Poster presentation at the 35th Natural Areas Association 
conference, Nashville, TN. 15 October 2008.  
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 Vegetation of grassy remnants in the Las Vegas Valley, southern Nevada 
We sampled four privately held sites in the southwestern Las Vegas Valley that contained 
unique assemblages of native grasses and that we were able to obtain permission to sample.  (See 
appendix 10).  We established one sample plot in the center of each site to reduce edge effects on 
these small sites as much as possible.  Plots were 50 m × 50 m (0.25 ha) at sites 1-3 and 30 m × 
30 m (0.09 ha) at the smaller site 4 that would not accommodate a larger plot.  We mapped 
individuals of three native shrub species (catclaw, creosote, and Mojave yucca) to the nearest 
meter using x, y coordinates within plots.  We sampled sites 1-3 in December 2006 or January 
2007, and site 4 in February 2008.  In each cell, we recorded species rooted in the cell and 
categorized their cover using Peet et al.’s (1998) cover classes.   
Based on the results of our site surveys, density of the three mapped shrubs at sites 1-3 ranged 
from 52-124/ha (average = 85) for catclaw, 8-32/ha (average = 20) for Mojave yucca, and 168-
456/ha (average = 291) for creosote.  Catclaw probably has higher moisture requirements and 
tended to occupy the washes, but scattered individuals also occurred on adjacent uplands.  The 
fourth site had 578 creosote/ha, but did not contain catclaw or Mojave yucca.   
Richness of native species per 0.01 ha ranged from 5-22 species, with natives comprising 62-
94% of the total richness per 0.01 ha.  (See figure 31).  Richness tended to be higher in washes, 
but several sections of the uplands contained richness equal or greater to the washes.  The total 
number of species occurring on 0.25-ha plots at sites 1-3 was 38, 39, and 42, and 28 species 
occurred on the 0.09-ha plot at site 4.  We found a grand total of 73 species on all plots.     
All four sites were dominated by native shrubs and perennial grasses, with smaller components 
of cacti and native and exotic forbs and annual grasses.  White bursage, Nevada jointfir 
(Ephedra nevadensis), creosote, and littleleaf ratany (Krameria erecta) overall were the most 
frequently occurring shrubs, with catclaw also occurring at ≥ 40% frequency at three sites.  Two 
to four cactus species occurred per site, although these occurrences were scattered typically at < 
10% frequency.  Perennial forbs were not abundant overall, with desert trumpet being the most 
frequent species at all four sites followed by broom snakeweed exhibiting 60-80% frequency at 
two sites.         
The grass and catclaw-mesquite communities described in this study are rare and do not occupy 
extensive areas of the Mojave Desert.  Native perennial grasses and other species in these and 
other native Mojave Desert communities may be suitable for establishment in areas such as 
urban parks, golf courses, and those benefitting from desert landscaping.  Attempts could be 
made to create elsewhere habitats that have been lost in Las Vegas Valley, although creation of 
communities where they did not exist before may raise ethical issues and may not be fully 
ecologically feasible.  In our view, great opportunities exist for at least partly maintaining the 
legacy of rich Las Vegas vegetation through strategic protection of remnants or incorporating 
remnants into developments, salvaging material, and conducting documented studies of past and 
present vegetation to record this unique resource.    
A manuscript has been published from this work.  (See appendix 10). 
 NPS 537 D-10 Final Project Report 01152010 
69 
 
Figure 31. Plant species richness of exotic species and by growth form for native species for 
four sites in the Las Vegas Valley, southern Nevada. 




Most of the recorded infestations within Clark County are composed of the families Brassicaceae 
(mustards), Asteraceae (daisies) and Poaceae (grasses).  A top invader with 24% of weed 
occurrence records, was the grass Bromus tectorum.   
Beyond Bromus, many of the most commonly recorded invaders were of the Brassicaceae 
Family.  Each genera had unique distributions through the Weed Sentry project area.  Brassica 
tournefortii was most densely recorded along the eastern border of Clark County (within and 
near Lake Mead NRA).  However, this species was also recorded throughout much of the 
county, and appears to have the ability to grow at higher elevations and in a variety of 
ecosystems.  Brassica tournefortii may have the ability to infest much of the county in high 
densities.   
Descurainia sophia was most commonly found in the higher elevation western region (USFS 
Spring Mountains).  Malcolmia africana predominately occurred in the northern half of the 
county, and Sisymbrium irio appears nearly evenly distributed throughout the county.  Lepidium 
latifolium was only found within Lake Mead NRA near water and is limited by water 
availability.  Another Brassicaceae, Chorispora tenella was most commonly found in upper 
elevations.   
Species within the Fabaceae Family appear to be restricted in their distributions.  Although there 
were 64 Parkinsonia aculeata infestation records and 59 Melilotus officinalis records, 
Parkinsonia aculeata was only encountered within Lake Mead NRA (often within established 
camping areas), and Melilotus officinalis was mainly recorded in the Spring Mountains, and 
within established camping areas with above average water availability within Lake Mead NRA. 
Recorded occurrences of Family Arecaceae (the palm family) were restricted to within Lake 
Mead, and along the Virgin River corridor.   
Information utilization 
Ultimately, the individual agencies: BLM, NPS, USFS and USFWS are responsible for tactics 
and intensity of weed control and monitoring on lands within their jurisdiction.  Weed Sentry 
offered assistance by surveying the vast acres each agency manages and detecting weed 
populations; but individual agencies dictated how weeds could be controlled and the level in 
which information provided by Weed Sentry was used.   
The Weed Management Specialist for the BLM has greatly valued and utilized the information 
provided by Weed Sentry:   
“The reports submitted from the Weed Sentry Program at UNLV 
have provided invaluable information in both site specific 
surveys and in recording district wide trends. The 
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information submitted in these professional reports include 
detailed locations, maps, species listings, and actions 
performed by the Sentries in achieving what weed control 
was possible in their brief visit by hand pulling. 
 
 
I highly value the recommendations included in the report, 
which provides an overall assessment of the vegetation and 
highlights priority actions that are practical in 
addressing infestation risks and level of investment for 
treatments.  This information is utilized for weed program 
development in choosing survey priorities and treatment 
activities.  For example, the 2008 Weed Sentry Reports 
included several sites within the Red Rock NCA. The BLM has 
incorporated treatment plans in 2009-2011 to address the 
infestations reported at Willow Springs, Pine Creek, Calico 
Basin Drive, parking areas, and trails.  From the evidence 
submitted in the Weed Sentry reports, managers have seen 
the need for consistent action, and have increased 
commitment for treatments of weeds and incorporating more 
monitoring as a routine part of program duties. 
 
 
Another action taken from Weed Sentry reporting is the 
incorporation of new weed populations into the national 
weed mapping system, which is launching this year in Nevada 
under the acronym NISIMS (National Invasive Specie 
Information Management System).  The historical GIS data 
gathered from the UNLV program is in process of submission 
to this database which will become the universal repository 




I give my sincerest thanks to Jill Craig and the Sentry 
Program which works independently to perform excellent 
science and reporting for the greater good.” – Nora 
Caplette, Weed Management Specialist, BLM 
In the case of USFS, there is not a dedicated weed manager.  Agency contacts are not able to 
immediately act on Weed Sentry recommendations (for example, Trip Reports submitted to 
USFS contacts in September still have not been read by personnel in authority to arrange weed 
control).   
Recently at USFWS there was a contractor hired for restoration and exotic plant management.  
Refuge Manager Amy Sprunger stated that the Trip Reports and surveys by Weed Sentry have 
provided a foundation from which the new employee can begin to work.  USFWS personnel 
wouldn’t have been able to cover so much ground, especially backcountry springs of the Sheep 
Range, and information Weed Sentry has provided regarding these areas was invaluable. 
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The NPS has a dedicated Weed Manager.  Weed Manager Carrie Norman stated that she uses 
Trip Reports by comparing species reported by Weed Sentry to the park’s priority status rating, 
and if species reported are high priority she immediately controls them as they are reported. 
 
RECOMMENDATIONS 
During the six years of surveying by Weed Sentry, Bromus spp. and mustards from the Family 
Brassicaceae were by far the most widespread and frequently encountered.  These species are so 
extensively distributed that traditional control methods are no longer fiscally feasible.  The 
competitiveness of mustards should be tested to determine the level of threat they pose on native 
rare plants.  In addition, research on both Bromus tectorum and a variety of species of 
Brassicaceae is needed to ascertain life history characteristics and determine the best 
management practices for these species.  Bromus madritensis ssp. Rubens has become so 
widespread managers are no longer interested in occurrence records.  However, it is a fact that 
this, along with other Bromus spp., are contributing to altered fire regimes and changing desert 
systems in ways still not entirely understood.  Research is needed to test novel methods of 
control for this fire-prone exotic that blankets a large portion of Clark County.   
Beyond the aforementioned widespread, nearly ubiquitous, troublesome grasses and mustards, it 
is recommended that agencies place immediate priority for control on species that had few 
records.  These species may be eradicated with the least time and energy investment. 
In order to prevent exotic species from invading unchecked it is important that surveying and 
monitoring of public lands is continued.  As was evident with the large Malcolmia africana 
infestation that established at Desert National Wildlife Refuge after one year of surveying was 
omitted, it is important to maintain a vigilant defense against exotic species.  If possible, 
agencies should aim to survey for weeds in areas and during years with normal to high 
precipitation levels.  Surveying in drought years has not been practical for Weed Sentry since 
invasive species often failed to germinate in these conditions but remained in the seedbank to 
establish later when precipitation occurred. 
Agency-specific weed control recommendations are a regular part of each Trip Report submitted 
by Weed Sentry after each survey.  Recommendations made during the FY2008 – FY2009 
survey seasons can be reviewed in the Trip Reports included in Appendix 1. 
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will occur later in the season due to their higher elevations. 
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jessica Spencer, Weed Sentry 




Interagency Weed Sentry Project Trip Report 
December 15, 2007 
 
Carrie Nazarchyk, Exotic Plant Manager 
Lake Mead National Recreation Area 
 
During October and November of 2007, the Weed Sentry crew traveled 7.97 miles of 
shoreline along Lake Mead, surveying an area of 79.27 acres.  Additional infestation points 
were taken for 3 species that were detected in developed areas within the park.  Brassica 
tournefortii (Sahara mustard) was the only species that was detected along Lake Mead 
shoreline.  The other species that were detected on NPS land were Pennisetum setaceum 
(fountain grass) and Tribulus terrestris (puncturevine).  The Pennisetum plants were found at 
Callville Bay and along the road at Temple Bar.  All 7 of them were manually removed.  
Tribulus terrestris was recorded along berms near the shoreline on Telephone Cove Road 
(AR 1) in Katherine’s Landing.  The infestation was fairly large and had already set seed, so 
it was not treated.  Small populations of Brassica tournefortii (24 plants) and Tribulus 
terrestris (5 plants) were recorded and removed by hand at Willow Beach, just behind the 
fish hatchery.   
  
Very little surveying was completed during this quarter due to the lack of precipitation.  The 
first winter rains came in late November, so there has been very little germination of annual 
weeds.  With the recent rains in late November and early December, we anticipate being able 












Interagency Weed Sentry Project Trip Report 
December 15, 2007 
 
Kate Walker, Botanist 
United States Forest Service 
 
During October of 2007, the Weed Sentry crew traveled 2.18 miles of roads, trails and 
backcountry areas on the USFS Lovell Canyon area, surveying an area of 12.14 acres.  Nine 
invasive species were detected, including Acroptilon repens (Russian knapweed), 
Chenopodium berlandieri (netseed lambsquarters), Melilotus officinalis (yellow 
sweetclover), Salsola tragus (Russian thistle), Sisymbrium altissimum (tumble mustard), 
Tamarix ramosissima (saltcedar), Taraxacum officinale (dandelion), Verbascum thapsus 
(common mullein), and Verbena bracteata (bigbract verbena).     
 
Many of these invasive species are fairly common throughout the Spring Mountain range.  
However, the Acroptilon repens and Tamarix ramosissima are small infestations that would 
be easy to treat and potentially eradicate.  Both of them were located along a wet streambed 
at the end of FS 537.  No infestations were found along the portion of the newly constructed 
Lovell Canyon Trail that was surveyed.  Although the trail was surveyed at a late time of 
year, no dead annual or perennial weeds were detected.  The reason for surveying at such a 
late date was to get a baseline of infestation information for the trail before it was in use.  We 
will be surveying the trail in its entirety this coming spring.   
 
It is my recommendation that the Acroptilon repens and Tamarix ramosissima infestations 
should be high priorities for treatment and possible eradication.  Weed Sentry has notified the 
Exotic Plant Management Team at Lake Mead that these populations exist.  It is anticipated 







Interagency Weed Sentry Project Trip Report 
December 15, 2007 
 
Amy Sprunger, Refuge Manager 
United States Fish and Wildlife Service 
 
During October of 2007, the Weed Sentry crew documented six species of invasive plants on 
USFWS lands at the Desert Wildlife Range and at Moapa.  These species included Bromus 
tectorum (cheatgrass), Centaurea melitensis (Malta star-thistle), Malcolmia africana (African 
mustard), Polypogon monspeliensis (rabbitsfoot grass), Tamarix ramosissima (saltcedar), and 
Tribulus terrestris (puncturevine).    The Centaurea melitensis, Malcolmia africana and 
Tribulus terrestris were located at Moapa in the area that has been graded for restoration.  
There were also some palm seedlings and a couple of tamarisk plants along the stream 
channel, but we weren’t sure if the channel was going to be reconfigured or not, so we did 
not record them.  Once the final changes have been made, Weed Sentry will resurvey the 
restoration area and document any remaining weeds.   
 
The Bromus tectorum, Polypogon monspeliensis and Tamarix ramosissima plants were found 
at springs along Gass Peak Road, with the exception of one Tamarix ramosissima that was 
found at Rye Patch Spring.  There was only one small tamarix at Rye Patch Spring and it was 
removed by hand.  Bromus tectorum was detected at Gass Spring.  Polypogon monspeliensis 
was recorded at White Spot Spring.  The tamarix that were found at Upper White Blotch 
Spring and White Spot Spring were too large to remove without equipment and herbicide.  It 
is my recommendation that the tamarix at these springs be treated with cutting and spraying 
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activities on federal lands as described in the proposal. It is a compilation of Weed Sentry 
Trip Reports sent to the various agencies. The information describes the areas surveyed with 
maps, the weed species found, any treatments conducted, and recommendations for follow-
up treatments. 
 
Surveys for the following agencies are included in this document: National Park Service and 
Bureau of Land Management.  Surveys on US Fish and Wildlife and US Forest Service lands 
will occur later in the season due to their higher elevations. 
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jessica Spencer, Weed Sentry 





Interagency Weed Sentry Project Trip Report 
Prepared March 2008 
 
Carrie Nazarchyk 
National Park Service 
 
During the months of January, February and March of 2008, the Weed Sentry crew surveyed 
over 95 miles of roads, trails and shorelines on NPS lands.  The following approved roads 
were surveyed: 1, 1A, 2A, 8, 9, 13, 20, 23, 24, 25, 30, 37, 55, 55A, 55B, 56, 80, 86, 90, 91 
106, 109, 136, Lake Mead Boulevard, Overton Beach Road and Willow Beach Access Road.  
We also surveyed developed areas at Boulder Beach, Cottonwood Cove and Katherine’s 
Landing (including parking lots, campgrounds, swim beaches and trails).  Grapevine & 
Sacatone Springs were surveyed on foot.  Portions of Lake Mead shoreline and Lake Mohave 
shoreline were also surveyed.   
 
The following nineteen species were detected on NPS lands: Brassica tournefortii, 
Centaurea melitensis, Chenopodium spp., Malcolmia africana, Melilotus officinalis, Nerium 
oleander, Parkinsonia acculeata, Pennisetum setaceum, Phoenix dactylifera, Sisymbrium 
altissimum, Sisymbrium irio, Sisymbrium orientale, Sonchus asper, Sorghum halepense, 
Tamarix aphylla, Tamarix ramosissima, Taraxacum officinale, Tribulus terrestris and 
Washingtonia filifera.   
 
The greatest concern is the small population of Centaurea melitensis (several hundred plants) 
that was detected along Lake Mead Boulevard.  This noxious weed was immediately reported 
to the Park Weed Manager.  Another significant concern is the Tamarix aphylla growing at 
the end of AR 90 - Crawdad Cove Road.  This area has been “treated” by the athel crew hired 
by Lake Mead.  Last year, Weed Sentry documented athels in this area that had not been 
sufficiently treated.  It appears that some have been retreated since then, but there are still 
remaining athels that have either not been sufficiently treated (not completely girdling the 
tree, trunks that were untreated, some entire trees that appear to be untreated), or are 
resprouting.  I would recommend meeting with the supervisors for the athel crew again to 
determine what the problem is.   
 
Weed Sentry has pulled 503 invasive plants on Park Service lands during this quarter.  The 
species treated include: Brassica tournefortii, Pennisetum setaceum, Sisymbrium irio, 
Sisymbrium orientale, Sorghum halepense and Tamarix ramosissima.  Brassica tournefortii 
has been pulled along the southernmost 1.1 miles of Christmas Tree Pass Road.  Several 
incipient populations (somewhat isolated or separated from larger infestations) of Brassica 
have also been pulled in the following areas: AR 32 – Rockefeller Mine Road, AR 55 – 
Jumbo Wash Road, AR 136 – Gregg’s Hideout Road, AR 24 – Nellis Cove Road and along 
the sand dunes at Cottonwood Cove.  Pennisetum setaceum was pulled at Nevada Telephone 
Cove and at the end of AR 25 – Sandy Wash Road.  Not all of the plants could be pulled, but 




Sisymbrium irio treated at AR 80 – Box Canyon Road was an isolated population.  The 
Sisymbrium irio and Sisymbrium orientale that was treated in Grapevine Canyon represented 
fringes of larger populations.  The incipient population of 3 Sorghum halepense plants was 
pulled at the lower campground at Cottonwood Cove. The Tamarix ramosissima that was 
pulled was located in Grapevine Canyon.  There were several locations of small Tamarix 
plants that we were able to pull, but further up the canyon, we came across several larger 
Tamarix that will need to be treated with herbicide. 
 
Weed Sentry has been dealing with many GPS-related technical difficulties this quarter.  
However, a new database has been created and the GIS department has been allowing us to 
borrow new GPS units from them in order to get the survey work done.  We are also 
developing backup protocols so that we can continue to collect data in the event of GPS units 

































Interagency Weed Sentry Project Trip Report 
Prepared March 2008 
 
Bureau of Land Management 
 
During the first quarter of 2008, the Weed Sentry crew surveyed and treated areas near BLM 
rare plant sites outside of Jean, NV.  We surveyed 8.92 miles of roads, covering 70.94 acres.  
We surveyed 3.46 miles of road along the Jean Railroad, an area known to have populations 
of the rare Penstemon albomarginatus.  No infestations were found along this section of 
road.  We also surveyed the Jean Correction Center Road (5.46 miles), but did not find any 
infestations along it either.  We did revisit another area along McCullough Pass Road 1 that 
has had Brassica tournefortii in the past.  We found 26 Brassica plants growing there and 
hand-pulled all of them.   
 
 It seemed that this area received very little precipitation this year.  There were very 
few annual plants germinating.  At the time that we surveyed, we decided that we would 
postpone future surveys until later in the season to allow for the possibility of more weeds 
germinating after later season rains.  This will also allow for us to coordinate Weed Sentry 
surveys with rare plant surveys in the area.   
 
 At the current time, Weed Sentry is still waiting on approval from the National 
Conservation Areas to perform surveys on their lands.  Future surveys on BLM rare plant 









Project Name: Interagency Weed Sentry Project 
Project Number:  2005-NPS-537-P 
Reporting Date:  July 1, 2008 
PI:   Alice Newton, Vegetation Manager 
   National Park Service  
   Lake Mead National Recreation Area 
Deliverable: D-4c Early Warning System Document  
 
This document is intended to convey information regarding Interagency Weed Sentry Project 
activities on federal lands as described in the proposal. It is a compilation of Weed Sentry 
Trip Reports sent to the various agencies. The information describes the areas surveyed with 
maps, the weed species found, any treatments conducted, and recommendations for follow-
up treatments. 
 
Surveys for the following agencies are included in this document: National Park Service, 
Bureau of Land Management, US Fish and Wildlife and US Forest Service.   
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jessica Spencer, Weed Sentry 




Interagency Weed Sentry Project Trip Report 
June 30, 2008 
 
Carrie Nazarchyk, Exotic Plant Manager 
Lake Mead National Recreation Area 
 
During the period from April 1 to June 30, 2008, the Weed Sentry crew surveyed 14.52 miles 
of roads and trails, covering an area of 115.48 acres.  The areas surveyed included Highway 
167- Northshore Road, Northshore Road Realignment and Pinto Valley Trail.  Seven species 
of invasive plants were recorded, including: Avena fatua (wild oat), Brassica tournefortii 
(Sahara mustard), Hordeum murinum (mouse barley), Malcolmia africana (African mustard), 
Polypogon monspeliensis (rabbitsfoot grass), Sisymbrium irio (London rocket) and Tamarix 
ramosissima (saltcedar).  A total of 877 invasive plants were treated on Park Service lands.  
The species that were treated were Avena fatua (834 pulled along Northshore Road) and 
Malcolmia africana (43 pulled along Pinto Valley Trail).   Some of the Tamarix ramosissima 
in Pinto Valley were resprouts, but there were also new recruits.  It is our recommendation 
that these plants get treated in the fall to avoid the high summer temperatures on the long 













Interagency Weed Sentry Project Trip Report 
June 30, 2008 
 
Everett Bartz – Rangeland Management Specialist 
Bureau of Land Management 
 
During April – June of 2008, Weed Sentry surveyed 148.65 miles of roads on BLM lands, 
covering 1,182.29 acres.  The following areas were surveyed: Road 545, 550- Trout Canyon 
Road, Road 552, 601- Wheeler Pass Roads, Calnevari Road, Carp Elgin Road, Carpenter 
Canyon Road, Castle Mountain Road, Connector Road (near Wheeler Pass Road), 
Cottonwood Pass Road, Glendale Powerline Road, Horse Spring Road, Horse Spring Spur, 
Lost Cabin Spring Road, Mercury Powerline Road, Old Homestead Road, Point of Rocks 
Road, Turner Road, Walking Box Ranch Road, Wallace Canyon, Weiser Wash Road, and Z 
Street.  These areas were surveyed to accommodate specific requests by BLM staff.  
Seventeen species of invasive plants were detected, including: Acroptilon repens (Russian 
knapweed), Arundo donax (giant reed), Avena fatua (wild oat), Brassica tournefortii (Sahara 
mustard), Bromus diandrus (ripgut brome), Bromus tectorum (cheatgrass), Bromus trinii 
(Chilean chess), Descurainia sophia (flixweed), Halogeton glomeratus (halogeton), 
Hirschfeldia incana (shortpod mustard), Hordeum murinum (mouse barley), Malcolmia 
africana (African mustard), Marrubium vulgare (horehound), Sisymbrium altissimum 
(tumble mustard), Sisymbrium irio (London rocket), Sisymbrium orientale (Indian 
hedgemustard), and Tamarix ramosissima (saltcedar). 
 
The greatest concern is the Acroptilon repens along Carp Elgin Road and Wheeler Pass 
Road.  These are relatively small populations and should be treated with herbicide.  Another 
concern is the Halogeton glomeratus on the Mercury Powerline road.  Although there were 
no fresh specimens this year, it is very likely that this annual will return.  Since it is toxic to 
livestock, it is important to try to eradicate this isolated population before it spreads any 
further.  As for the Arundo donax that was recorded along Z Street, it is located on 
someone’s private property and is unlikely to spread from its current location.  A majority of 
the Tamarix ramosissima along Z Street was also on private property.  We recorded the 
weeds on the private property because they were close to BLM lands that have rare plant 
populations and could act as vectors.   
 
Weed Sentry also treated a total of 59 plants on BLM lands during this quarter.  The 
following table summarizes the treatments performed: 
 
Table 1.  Number of individual invasive plants removed, Weed Sentry Program, April 1, 2008- 
June 30, 2008. Bureau of Land Management holdings. 












Most of these species are fairly common throughout Southern Nevada, with the exception of 
Hirschfeldia incana.  We only found one individual along Wheeler Pass Road (which we 
treated), but this area will need to be monitored in the future for more Hirschfeldia incana 




















































Interagency Weed Sentry Project Trip Report 
June 30, 2008 
 
Kate Walker, Botanist 
United States Forest Service 
 
During April of 2008, the Weed Sentry crew surveyed 0.84 miles of trails and restoration 
areas near Cold Creek and Willow Creek, covering 6.65 acres.  Six invasive species were 
detected, including Chorispora tenella (blue mustard), Descurainia sophia (flixweed), 
Marrubium vulgare (horehound), Ranunculus testiculatus (bur buttercup), Sisymbrium 
altissimum (tumble mustard) and Verbascum thapsus (common mullein).     
 
Weed Sentry has notified Lake Mead’s Exotic Plant Management Team that the Ranunculus 
testiculatus is ready to be treated.  It is our understanding that EPMT has returned to the site 
for treatment. 
 
Weed Sentry will be returning to the area to monitor for Tribulus terrestris (puncture vine), 










Interagency Weed Sentry Project Trip Report 
June 30, 2008 
 
Amy Sprunger, Refuge Manager 
United States Fish and Wildlife Service 
 
During May of 2008, the Weed Sentry crew surveyed 18.43 miles of roads at the Desert 
Wildlife Range, covering 146.58 acres.  The roads that were surveyed were Gass Peak Road 
and Quail Spring Road.  Only two species were detected along the roads, Bromus tectorum 
(cheatgrass) and an unknown, most likely some type of Chenopod.  The Chenopod could not 
be identified, but Weed Sentry will continue to monitor the area.  There seemed to be very 










Project Name: Interagency Weed Sentry Project 
Project Number:  2005-NPS-537-P 
Reporting Date:  October 1, 2008 
PI:   Alice Newton, Vegetation Manager 
   National Park Service  
   Lake Mead National Recreation Area 
Deliverable: D-4d Early Warning System Document  
 
This document is intended to convey information regarding Interagency Weed Sentry Project 
activities on federal lands as described in the proposal. It is a compilation of Weed Sentry 
Trip Reports sent to the various agencies. The information describes the areas surveyed with 
maps, the weed species found, any treatments conducted, and recommendations for follow-
up treatments. 
 
Surveys for the following agencies are included in this document: Bureau of Land 
Management, Forest Service and National Park Service.   
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jill Craig, Weed Sentry Team 




Interagency Weed Sentry Project Trip Report 
 
Report Date: September 8, 2008 
 
From: Jill Craig, Weed Sentry 
 
To:  BLM 
Attn: Everett Bartz 
 
 
Re:  Indian Springs Area Survey 6/18 – 6/19/2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed  
Cactus Spring Road, Mercury Powerline Road, Indian Ridge Road and Road 553 were 
surveyed.  (See maps below).    
 
Weeds Found  
Infestations of Sisymbrium irio, Bromus tectorum, Grindellia squarrosa and Marrubium 
vulgare were recorded.  Of special note, along the south end of Indian Ridge Road a scattered 
distribution of 100-1000 bolting G. squarrosa were encountered, along with a population of 
<10 dormant M. vulgare.  There was also an individual of the M. vulgare encountered on 
Mercury Powerline Road just outside the boundary of Indian Springs (with mature fruit).  
There were no weed infestations recorded along Cactus Spring Road.   
 
Treatments Conducted 
No treatments were conducted at this time. 
 
Recommendations  
The individual M. vulgare was located near a horse yard, and appeared to be water deficient.  
I suspect the weed was introduced to the area in horse feed.  I would recommend future 
monitoring of the area to identify additional weed introductions. 
 














Interagency Weed Sentry Project Trip Report 
 
Report Date: August 22, 2008 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Kate Walker 
 
 
Re: Trout Canyon Survey 8/7/2008; and Sawmill Trail Survey 8/13/2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
TROUT CANYON 
Area Surveyed  
The perimeter of an infestation of Rubus discolor within Trout Canyon was delineated.  This 
area was 2762 m2, perimeter 384 m.  (See attached map). 
 
Weeds Found  
Due to time limitations, only the perimeter of R. discolor, the focal invader, was recorded.  
However, there were other weed species present. 
 
Treatments Conducted 
No treatments were conducted at this time. 
 
Recommendations  
Since we haven’t encountered this weed elsewhere in Clark County, and it has been a 
problem in other areas, I consider the treatment of this population a high priority.  This 
species is spread by birds and other animals and could easily reach spring systems, etc. if not 
treated.  I recommend coordinating its treatment with EPMT.  Also, discussing its control 
with the adjacent landowner of would be helpful.  After control, I would continue to monitor 
the area for further spread.  R. discolor is not presently categorized as a Nevada noxious 





Area Surveyed  
The Sawmill Trail loop and the adjacent parking area were surveyed.  (See attached map). 
 




Melilotus alba, Salsola tragus and Verbena braceata were encountered in the Sawmill Trail 
parking area.  No weeds were encountered along the trail loop.  There were one M. alba 
individual, and populations of fewer than 100 S. tragus and V. braceata recorded.  
 
Treatments Conducted  
M. alba was pulled and disposed of off-site.  (If possible, this individual should be revisited 
in the future, as it was not possible to remove the entire root and it had already flowered and 
may have partially set seed).  Fifty-nine S. tragus were pulled and left for on-site compost.  It 
was not possible to remove all individuals at that time. 
 
Recommendations 
Removal of these weeds is recommended to prevent them from being spread from the 
parking lot onto the presently weed-free trail.   
 
M. alba is generally biennial, spending its first year developing a healthy root system, and its 
second setting seed.  Thus, controlling the plant during this first year is advantageous, before 
it has the opportunity to establish roots and then set seed.  Hand pulling is the recommended 
control method at this stage, with an isolated individual.  (In the past, the federal government 
has recommended planting this for its erosion control capabilities, due to its quick growth 
and spread). 
 
S. tragus is best controlled early in the season by hand pulling, before it flowers.  This is a 















Interagency Weed Sentry Project Trip Report 
 
Report Date: September 09, 2008 
 
From: Cayenne Engel, Weed Sentry 
 
To:  USFS 
Attn: Kate Walker 
 
 
Re: South Loop Trail Dandelion (Taraxacum officinale) Survey 8/19/08 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed  
We surveyed the ridgeline along the South Loop Trail where T. officinale had been observed 
and treated by USFS crews prior to our visit.  The total area surveyed was approximately 
11.11 acres, with a perimeter of 2.52 miles. (See attached map.)  Surveys were targeted for 
polygons where treatments had been conducted, however once we arrived on the ridge we 
realized the projected polygons did not match the vegetation and topography, so we 
estimated where we thought  the polygons were supposed to cover and tried to extensively 
cover the area by zig-zagging across the ridge. 
 
Weeds Found  
Due to time limitations, only the abundance of T. officinale, the focal invader, was recorded 
along the ridge.  However, there were other weed species present on the trail up to the ridge 
where the T. officinale invasion occurred.  These species were documented in a trip up the 
South Loop Trail in spring of 2008. 
 
Treatments Conducted 
No treatments were conducted at this time. 
 
Recommendations  
We have no recommendations at this time.  We are currently unsure of which treatments 
correspond with our data points.  The attached map details the abundance of T. officinale 
along the ridgeline.  Weed Sentry can provide GIS shapefiles of the infestation points with 
associated attributes if that would be helpful for USFS personnel in determining future 








Interagency Weed Sentry Project Trip Report 
 
Report Date: September 16, 2008 
 
From: Jill Craig, Weed Sentry 
 
To:  NPS 
Attn: Carrie Norman 
 
 
Re: Lake Mohave shoreline survey (MM28-30A) 9/15/08 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed  
We surveyed the eastern shoreline of Lake Mohave from MM 28 to MM30A and the 
adjacent western shoreline.   
 
Weeds Found  
An individual Parkinsonia aculeate (Mexican paloverde or Jerusalem thorn) was recorded 
between the 30 mile light and Catclaw Cove.  (See attached map).  Tamarix ramosissima was 
also prevalent throughout the survey area. 
 
Treatments Conducted 
No treatments were conducted at this time. 
 
Recommendations  
Since P. aculeate is ranked as a lower priority invasive species within the park, I have no 
treatment recommendations.  It is an isolated individual, however, which will make future 









Project Name: Interagency Weed Sentry Project 
Project Number:  2005-NPS-537-P 
Reporting Date:  January 1, 2009 
PI:   Alice Newton, Vegetation Manager 
   National Park Service  
   Lake Mead National Recreation Area 
Deliverable: D-4e Early Warning System Document  
 
This document is intended to convey information regarding Interagency Weed Sentry Project 
activities on federal lands as described in the proposal. It is a compilation of Weed Sentry 
Trip Reports sent to the various agencies. The information describes the areas surveyed with 
maps, the weed species found, any treatments conducted, and recommendations for follow-
up treatments. 
 
Surveys for the following agencies are included in this document: Bureau of Land 
Management, Forest Service and National Park Service.   
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jill Craig, Weed Sentry Team 




Interagency Weed Sentry Project Trip Report 
 
Report Date: October 12, 2008 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS, NPS 





Re: Lovell Canyon survey; October 2, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed  
We surveyed from the wash west of Torino Ranch (near gravel piles), north to the 
campground and start of the new trail.  We also surveyed east of the campground to a 
perennial spring where weeds have been reported in the past. 
 
Weeds Found  
There were no weeds found in the campground area or along the trailhead.  Agropyron 
cristatiforme, Bromus tectorum, Lolium multiflorum, L. perenne, Malva neglecta, Melilotus 
officinalis, Salsola tragus, Sisymbrium altissimum, Sisymbrium orientale, Sonchus oleraceus, 
Tragopogon dubius, Verbascum thapsus, and Verbena bracteata were recorded on the gravel 
piles south of Torino Ranch or within the wash west of the Ranch.  Acroptilon repens*, 
Lactuca serriola, Melilotus officinalis, Sisymbrium orientale, and Taraxacum officinale were 
recorded east of the campground near the perennial spring.   
 
*Acroptilon repens (Russian knapweed), per Nevada Department of Agriculture: 
Category "B": Weeds established in scattered populations in some counties of the state; 
actively excluded where possible, actively eradicated from nursery stock dealer premises; 
control required by the state in areas where populations are not well established or previously 
unknown to occur 
 
Treatments Conducted 
No treatments were conducted at this time. 
 
Recommendations  
A. repens should be treated. Curt Deuser, (Lake Mead EPMT), is aware of the monoculture 
found east of the campground, and has plans to treat it this fall.  Currently A. repens is found 




channel, and seems to be moving downstream (Photo 2).  A. repens is not found along the 
entire length of channel, but without control I believe it has the potential to crowd out much 
of the native vegetation surrounding the channel.  Individuals appear to be creeping outward 
from the main population (Photo 3). 
 
I recorded another population of A. repens along the road within private Torino Ranch.  This 
may be a vector from which the exotic is spreading, and collaborative control efforts with the 
landowners would be beneficial (Photo 4).  Curt Deuser is also aware of this. 
 
There were many additional exotic plants recorded on the gravel piles just south of Torino 
Ranch, and within the wash west of the Ranch.  These may be acting as vectors to 
surrounding FS land, and treatment on these areas may be helpful.  However, I did not find 
these species listed on the Nevada Department of Agriculture’s noxious weed list and they do 






























Photo 4. Patch of A. repens along road within Torino Ranch property.  (Likely introduced in 








Interagency Weed Sentry Trip Report 
 
Report Date:  November 6, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area  
 Carrie_Norman@nps.gov   
 
 
RE: Virgin River survey, October 28, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed within the Virgin River Basin at the end of AR 112A, within dense T. 
ramosissima vegetation and along the shoreline.  Additionally, we re-surveyed an area where 
Lepidium latifolium had been recorded in 2004.  (Maps attached).  
 
Weeds Found 
Two Brassica tournefortii (Sahara mustard) plants in the leaf-out vegetative stage were 
encountered.  (See photo). 
 
A total of three Washingtonia filifera (California fan palm) were detected, along with a 
fourth, dead individual.  These were located in sandy areas that had previously been 
inundated. 
 
An individual Salsola tragus (Russian thistle) was detected near the parking area at the end 
of AR112A. 
 
No L. latifolium was detected.  I suspect the area where they had been recorded has become 
drier since 2004. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
B. tournefortii is ranked “high” priority at LAME and Category B in Nevada.  There has been 
B. tournefortii control nearby (2005 Restoration Crew Virgin River Access Rd AR112), so 
that may be an area to keep an eye on.  With only two individuals at the leaf-out vegetative 





Category "B": Weeds established in scattered populations in some counties of the state; actively excluded where 
possible, actively eradicated from nursery stock dealer premises; control required by the state in areas where 
populations are not well established or previously unknown to occur 
 
At this point, active control of the W. filifera is unnecessary.  I predict that as the area 
continues to dry out, the three will die (similar to the fourth dead individual I encountered).  
 








Picture 1. Intensive grazing along the Virgin River was evident.  Few annuals were detected 













Interagency Weed Sentry Trip Report 
 
Report Date:  November 3, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Gregg’s Hideout survey; October 30, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
I surveyed the Gregg’s Hideout parking/camping area down to the lake. (Map attached.) 
 
Weeds Found 
Brassica tournefortii (Sahara mustard) standing dead from last year. 
Mats of Tribulus terrestris (puncture vine) fruiting and healthy. T. terrestris is ranked as high 
priority for control within LAME, as “Category C” by the Nevada DoA; and as “prohibited” 
and “regulated” by Arizona’s DoA. 
 
Category "C": Weeds currently established and generally widespread in many counties of the state; 
actively eradicated from nursery stock dealer premises; abatement at the discretion of the state 
quarantine officer (Photos attached). 
Regulated: “…includes plants, stolons, rhizomes, cuttings and seed) and if found within the state may 
be controlled or quarantined to prevent further infestation or contamination.” 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
I would recommend hand pulling T. terrestris at this time.  The fruiting population is small 














Picture 3. Fruit is evident. Manual control of these individuals before seeds mature would be 









Interagency Weed Sentry Trip Report 
 
Report Date:  November 14, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps 
 Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov   
 
 
RE: Red Rock surveys; November 4, 6, 10, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
Turtlehead Peak, Keystone Thrust, La Madre Spring, White Rock/La Madre Spring Loop, 
White Rock to Willow Spring, and Icebox Canyon trails were surveyed. (Map attached). 
 
Weeds Found 
We encountered Arundo donax, Bromus diandrus, Bromus madritensis ssp. Ruben, Bromus 
tectorum, and Melilotus alba.  There is also an unidentified grass that was found at La Madre 
Spring.  I will contact you if we determine that it is a species requiring control. 
 
A. donax is a “Category A” weed species in the state of Nevada. Category A: Weeds not 
found or limited in distribution throughout the state; actively excluded from the state and 
actively eradicated wherever found; actively eradicated from nursery stock dealer premises; 
control required by the state in all infestations. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
The A. donax found at La Madre Spring requires treatment.  (Photos attached).  A. donax is 
very flammable, displaces native plant communities, and alters stream flows.  I have also 
attached an Extension fact sheet on the grass that discusses timing and methods of control.   
 
Dense stands of dead Bromus pose a fire hazard in areas of Red Rock, but this weed is not 


























Interagency Weed Sentry Trip Report 
 
Report Date:  November 26, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps 
 Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov   
 
 
RE: Red Rock surveys; November 18 & 25, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
Lost Creek –Children’s Discovery Trails, a portion of Dale’s Trail and washes nearby (lost 
the actual trail), a portion of SMYC Trail and washes nearby, Pine Creek Trail, Oak Creek 
Trail, and Arnight Trail were surveyed. (Map attached). 
 
Weeds Found 
We encountered Tribulus terrestris (puncturevine) and Salsola tragus (Russian thistle) near 
the homestead site at Pine Creek Trail.  (Map attached).  Additionally, we recorded visual 
estimates of Bromus madritensis, B. diandrus, and B. tectorum.  There was one unidentified 
plant species found on Pine Creek Trail, it will be identified, and if it is an invasive exotic 
plant, updated information will be provided. 
 
Treatments 
No treatments were conducted at this time.  Since the Tribulus terrestris was a small 
population, I plan to return to Pine Creek Canyon to remove it using manual hand-pulling.  
 
Recommendations  



















Interagency Weed Sentry Trip Report 
 
Report Date:  December 4, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Nevada Telephone Cove / Cottonwood Cove surveys; Dec 3, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
NEVADA TELEPHONE COVE 
Area Surveyed 
The first 0.5 mile off of Highway 163 was surveyed by vehicle, and the beach area was 
surveyed by foot. (Maps attached.) 
 
Weeds Found 




No treatments were conducted at this time. 
 
Recommendations  
I will plan to return during the week of December 15 to determine whether B. tournefortii is 
at a stage conducive to wash surveys and control efforts.  Please let me know if you would 
















B. tournefortii is at seedling stage along Nevada Telephone Cove Road, and the Nevada 
Telephone Cove beach. 
 
 
This is not T. ramosissima 
The arrow is pointing out some small T. ramosissima growing on the cliff at the north end of 









COTTONWOOD COVE BEACH AND CAMPGROUND  
Area Surveyed 
The campground was surveyed by foot, and the portion of parking lot extending from the 
campground to the picnic area/ beach was surveyed by vehicle. (Map attached). 
 
Weeds Found 
Large populations of Brassica tournefortii (Sahara mustard) seedlings were recorded on the 
hillslopes by the campground. Parkinsonia aculeata was recorded near campsites.  Mats of 
Tribulus terrestris (puncturevine) were encountered near the picnic and beach area. (Photos). 
 
B. tournefortii is ranked as high priority within LAME, and as “Category B” by the Nevada 
DoA. 
 
P. aculeate is low priority within LAME, and is not listed by Nevada DoA. 
 
T. terrestris is ranked as high priority for control within LAME, as “Category C” by the 
Nevada DoA; and as “prohibited” and “regulated” by Arizona’s DoA. 
 
Treatments 
50 T. terrestris were handpulled near the picnic area.  Only the healthy plants were pulled.  
Dead plants crumbled when I tried to remove them.  Plants were disposed of in the dumpster 
by the picnic area. (Photo). 
 
Recommendations  
If resources are available, raking the sand to remove remaining puncturevine seeds, or 
perhaps using a leafblower set to suck the right weight to remove seeds (but not sand) would 
be beneficial for people hoping to walk barefoot on the beach. I will also plan to return to this 
site during the week of December 15 to determine whether B. tournefortii is at a stage 

















I think this is low priority, Parkinsonia aculeata.  I saw ~ 6 individuals in the campground. 
 




Dead T. terrestris crumbled when I tried to pull it.  There is still a lot of seed remaining on 







Interagency Weed Sentry Trip Report 
 
Report Date:  December 9, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps 
 Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov   
 
 
RE: St. Thomas Gap Road (AR150) survey; November 20, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 




We encountered populations of last season’s Brassica tournefortii along the road, and 
Tamarix ramosissima and Malcolmia africana within the wash. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
I would suggest controlling the T. ramosissima populations since they have the potential to 
invade nearby springs.  Also, these populations are far from the Lake Mead shoreline where 










Interagency Weed Sentry Trip Report 
 
Report Date:  December 18, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Goldstrike and Boxcar/Crawdad Cove surveys; Dec 11, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 




AR75, 75A, 75B, and 75C were surveyed. These roads had not been surveyed before.   
 
Weeds Found 
There were no weeds found. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
The area truly appeared to be free of weeds, (other than Bromus madritensis and Schismis 
spp.)  Although additional weeds may become more apparent during active growing season, 
it is a very disturbed area (due to powerlines, and related roadways) so I would not suggest 





BOXCAR AND CRAWDAD COVE 
Area Surveyed 
Boxcar Cove Road, Crawdad Cove Road, and Crawdad Cove East Road were surveyed 
during routine road monitoring activities. (Map attached.) 
 
Weeds Found 
Dead Brassica tournefortii from the previous growing season were recorded.  Additionally, 
Tamarix ramosissima of fair condition that was at a leaf-out, vegetative stage was recorded 
along the south ends of Boxcar Cove and Crawdad Cove. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  









Interagency Weed Sentry Trip Report 
 
Report Date:  December 18, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps 
 Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov   
 
 
RE: Sloan Canyon Powerline and road into the NCA survey; December 12, 2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
The entire Sloan Canyon Powerline Road and the road into Sloan Canyon were surveyed.  I 
hiked 0.2 miles along the Sloan Canyon “trail”.  
 
Weeds Found 
I encountered Bromus tectorum along the road in Sloan Canyon NCA, and hiking up the 
canyon.  It was too early in the season to do a comprehensive survey. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  






Interagency Weed Sentry Trip Report 
 
Report Date:  December 18, 2008 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Katherine’s Landing Area and Willow Beach Developed Area surveys; Dec 16, 
2008 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 




Surveys focused on developed shoreline areas, including: developed areas of Katherine 
Landing; the parking lot right off of Hwy 68 on Katherine Access Road, the shoreline and 
washes near Princess Cove Road (AR002) and the beaches of Telephone Cove Road 
(AR001) and Cabinsite Point Road (AR002A). (Maps attached).  
 
Weeds Found 
Brassica tournefortii (with first true leaves-photo attached), Parkinsonia aculeata, 
Pennisetum setaceum and Tribulus terrestris were encountered. 
 
Treatments 
One Pennisetum setaceum and one Tribulus terrestris were controlled by hand, bagged and 
removed off-site.  There were no remaining individuals of those species encountered.  The 
Parkinsonia aculeata that were encountered along Cabinsite Point Road were too large to 
control at this time, however, mature seedpods were removed from the plants. 
 
Recommendations  
Areas that had B. tournefortii had high densities of the exotic (especially the wash north of 
the Princess Cove parking area).  The entire Katherine Landing Area has the highest density 
of the exotic that I have ever seen.  This would be an ideal location for control experiments.  
Additionally, it is so over-run, it seems time would be best spent maintaining other areas 
where populations have the potential to stay under control.  Homeowners near Cabinsite 
Point and in the mobile home park at Katherine Landing have P. aculeata as ornamentals.  
There are escapees in the area.  (See northeast corner of Katherine Landing and Princess 













Brassica tournefortii at Katherine Landing. 
 
 
WILLOW BEACH DEVELOPED AREA 
Area Surveyed 




Parkinsonia aculeata and Washingtonia filifera were encountered. 
 
Treatments 
Three P. aculeata were controlled by hand.  There was one remaining that was not removed. 
 
Recommendations  
There are many small (~3 ft), W. filifera growing along the shoreline.  It would be beneficial 




developed area.  Until permission is granted to remove those, there is little hope of 















Project Name: Interagency Weed Sentry Project 
Project Number:  2005-NPS-537-P 
Reporting Date:  April 1, 2009 
PI:   Alice Newton, Vegetation Manager 
   National Park Service  
   Lake Mead National Recreation Area 
Deliverable: D-4f Early Warning System Document  
 
This document is intended to convey information regarding Interagency Weed Sentry Project 
activities on federal lands as described in the proposal. It is a compilation of Weed Sentry 
Trip Reports sent to the various agencies. The information describes the areas surveyed with 
maps, the weed species found, any treatments conducted, and recommendations for follow-
up treatments. 
 
Surveys for the following agencies are included in this document: Bureau of Land 
Management, Forest Service and National Park Service.   
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jill Craig, Weed Sentry Team 





Interagency Weed Sentry Trip Report 
 
Report Date:  January 15, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Mead-Davis Powerline Road and Portland Mine Road; January 7 & 8, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
MEAD-DAVIS POWERLINE ROAD 
Area Surveyed 




Brassica tournefortii (Sahara mustard) seedlings were found along the entire length of road 
and in the wash we hiked.  Mature Pennisetum setaceum (fountain grass) was encountered 
near the shoreline. (Photos) 
 
Treatments 
49 P. setaceum were hand-pulled and left for onsite compost.  Seedheads were removed and 




The northern most point of the road should be monitored so that a large population of P. 










P. setaceum growing behind T. ramosissima.  I believe crews may have missed this from the 









B. tournefortii is at leaf-out vegetative stage.  We did not see any bolting. 
PORTLAND MINE ROAD 
Area Surveyed 
We surveyed a portion of Portland Mine Road. (Map) 
 
Weeds Found 
Brassica tournefortii (Sahara mustard) at the leaf-out vegetative stage was encountered along 
much of the length of road.  (Photos)  There were a few areas that it has not established, and 
likely won’t in the future, due to a compact desert pavement substrate.  
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
This is a huge area, with millions of B. tournefortii. I recommend allotting resources to areas 
of high concern and if there is extra time, treating B. tournefortii in this area.  I would 
recommend periodically surveying this area so incipient populations of other exotic species 










Interagency Weed Sentry Trip Report 
 
Report Date:  January 15, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Christmas Tree Pass Closed Road and Upper Bridge Canyon Road; January 9, 
2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
CHRISTMAS TREE PASS CLOSED ROAD 
Area Surveyed 




There were no infestations found along the closed road.   
 
Treatments 
There were no treatments conducted. 
 
Recommendations  
I have no recommendations at this time.  Periodic surveying of the area to detect incipient 
populations would be prudent. 
 
UPPER BRIDGE CANYON ROAD 
Area Surveyed 
The entire length of Upper Bridge Canyon Road south of LAME was surveyed, and no 
invasive exotics were detected along it.   A small portion of the road that falls within NPS 
land was also surveyed.  I plan to return to the area and hike the remainder of the road within 






Within LAME, T. ramosissima was detected near a spring.  Additionally, there were some 
grasses that could potentially be exotics.  I will be verifying their identity when I return to the 
area.   
 
Treatments 
Seven T. ramosissima were manually pulled and left for onsite compost. There were some T. 
ramosissima remaining that were too big for me to remove (Photo). 
 
Recommendations  
The remaining infestation should be treated with herbicide and cut.  The road into Bridge 
Canyon is poor, so equipment may need to be carried in.  I will complete surveying the road 
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From:  Jill Cra
  
To: NPS  
Attn: Carrie Norman, Weed Manager    






This memo is intended to convey information regarding Weed Sentry survey activities
areas for which you may have responsibilities for monitoring and/or treating noxious 








Brassica tournefortii (Sahara mustard) seedlings and Sysimbrium spp. were encountered. 







Although I did not see any B. tournefortii bolting, much of it in this area is beyond the 
seedling stage.  I would recommend commencing control efforts as soon as crews become
available.  In many areas along the road, the exotic occurs under shrubs which will ma






The 1,000 to 5,000 plants occurring at the shoreline at the end of Willow Tree Road are unk 
Sisymbrium spp.  I could not definitively identify them at their current morphology.  They 
were recorded as Sysimbrium irio by CN JS and TF in 2006.  All other indicated occurrences 





B. tournefortii ranged in size from < 1” diameter to >4” diameter.  The largest B. tournefortii 









Interagency Weed Sentry Trip Report 
 
Report Date:  January 15, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Callville Bay Developed Areas; January 15, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
I surveyed developed areas of the Callville Bay Marina, including parking, boat launch and 
the campground. (Maps attached.) 
 
Weeds Found 
Brassica tournefortii in leaf-out vegetation stage was encountered throughout developed 
areas.  There were 10-1000 individuals in 0.1 mile increments within the campground, 
whereas populations along the west edge of the boat parking and along the north side of the 
boat launch were much greater. Additionally, Melilotus spp. were found in high densities 
within the camping area, and a few individuals were also found in the parking area near the 




Five Melilotus spp. found in the main parking area west of the Resort were hand pulled.  




If resources are available, B. tournefortii is at a good stage for control efforts (before 
bolting).  Additionally, since the W. filifera is small and growing in unusual locations, I 
would recommend controlling it before it becomes more visible to the public.  Controlling 
the Melilotus spp. is probably a low priority, as I suspect.spread beyond the developed area is 











Melilotus spp. within the campground. 
 
 






Thousands of B. tournefortii can be found along the west side of the houseboat parking area.    
 
 
This is at the end of the road that runs north of the main marina.  The B. tournefortii 








Interagency Weed Sentry Trip Report 
 
Report Date:  January 26, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
 Dianne Bangle, Rare Plants 
 Public Lands Institute 
 Dianne_Bangle@partner.nps.gov  
 
 
RE: Overton Beach Road; January 23, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds or monitoring rare plants.  Below we describe the areas surveyed, the weeds 
found, any treatments conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed washes off of Overton Beach Road, to determine weed stages near rare plant 
sites. (Map attached.) 
 
Weeds Found 
Brassica tournefortii (Sahara mustard) seedlings and Sisymbrium irio (London rocket) were 
encountered.  On Northshore Road (near MM 33 rare plant site), B. tournefortii individuals 
were present, but too small to survey at this point.  
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
It appears that two stages of B. tournefortii are present.  Crews may prefer to wait for the 
latest group of germinants to sprout so all can be controlled at one time.   
 
Arrow points to occurrences of both Sisymbrium irio (10-100), and Brassica tournefortii 







B. tournefortii appeared to be growing in two waves in washes along Overton Beach Road.  
There were a few larger individuals, and many tiny seedlings with their first true leaves.  It 
















Interagency Weed Sentry Trip Report 
 
Report Date:  January 30, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 
RE: Remainder of Portland Mine Road and Jeep Cove Road; January 19, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed the remainder of Portland Mine Road (AR5) that could not be completed on 




Brassica tournefortii (Sahara mustard) seedlings were encountered.  (Map reflects numbers 
of B. tournefortii). 
 
Treatments 
Six B. tournefortii were hand-pulled near the shoreline of Lake Mead.  This eliminated the 
entire infestation at that point. 
 
Recommendations 
B. tournefortii is at a stage conducive to control using the hula hoe.  Much of it occurs below 








Interagency Weed Sentry Trip Report 
 
Report Date:  January 30, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov   
 
 Curt Deuser, EPMT  




RE: Remainder of Bridge Canyon Road and along unnamed spring; January 29, 
2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Upper Bridge Canyon Road  
Area Surveyed 
The length of Upper Bridge Canyon Road lying within LAME and the channel of the 
unnamed spring just inside the NPS boundary were surveyed (Map attached). 
 
Weeds Found 
Individual T. ramosissima that had re-sprouted since previous control and dense mats of B. 
madritensis ssp. rubens were detected along the spring channel.  There were no infestations 
detected along the ~2.5 miles of Upper Bridge Canyon Road that is with LAME.  
 
Treatments 
There were no treatments at this time. 
 
Recommendations  
There are <100 T. ramosissima that have re-sprouted since previous control.  The population 
is currently finite, so this would be a good time to return to the area and cut and treat the T. 
ramosissima re-sprouts.  I would recommend hiking the entire length of the spring drainage 
so that fewer individuals are left remaining. 
 
The dense mats of B. madritensis are troubling, as areas where the mats don’t occur are quite 












Interagency Weed Sentry Trip Report 
 
Report Date:  February 10, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
 Dianne Bangle, Rare Plants Botanist 




RE: Virgin River West (AR112A) and riverway; February 4, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds or monitoring rare plants.  Below we describe the areas surveyed, the weeds 
found, any treatments conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
I surveyed a portion of AR112A, (within both NPS and BLM owned lands).  Additionally, I 
surveyed along a portion of the Virgin River.  (Map attached). 
 
Weeds Found 
Brassica tournefortii, Malcolmia africana, Bromus madritensis spp. rubens, and Salsola 
tragus were encountered.  B. tournefortii, B. madritensis and M. africana were at a leaf-out 
vegetative stage.  Only dead S. tragus from last year was found. (Pictures attached). 
 
Treatments 
B. tournefortii (94 individuals) were hand-pulled in the two northern treatment areas.   M. 
africana (24 individuals) were hand-pulled in the southern-most treatment area.  
 
Recommendations  
I plan to return to the area at least one more time before April 2009.  I suspect there is Alhagi 
pseudalhagi and Lepidium latifolium in the area that I have not yet encountered and I want to 









A wash off of AR112A that is densely populated by M. africana.  Last year’s seed pods are 






B. tournefortii is currently in the leaf-out vegetative stage along AR112A. 
 
 








Interagency Weed Sentry Trip Report 
 
Report Date:  February 10, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
RE: Gregg’s Hideout Area; February 5, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
The purpose of the trip was to conduct weed surveys along the previously un-surveyed 
Golden Gate Mine Road (AR 142) and Golden Mile Mine Road (AR 143).  The roads were 
very sandy, however, and the conditions were not safe to complete the surveys.  Since we 
were in the area, we instead surveyed the Temple Bar Backcountry Road (AR 134) and a 
loop off of it where we suspected a wildfire had historically occurred.  (Map attached.) 
 
Weeds Found 
No weeds were encountered. 
 
Treatments 
No treatments were conducted. 
 
Recommendations  
I have no recommendations at this time; however, we plan to return to the un-surveyed roads 








Interagency Weed Sentry Trip Report 
 
Report Date:  February 10, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps, Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov  
 
 Nora Caplette 
 Nora.Caplette@blm.gov  
 
 
RE: Fire Ecology Trail survey and Tribulus terrestris treatment; February 6, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
The Fire Ecology Trail off of Pine Creek Canyon Trail in Red Rock NCA was surveyed.  
Additionally, the Tribulus terrestris (puncturevine) that had been encountered near the 
homestead site on Pine Creek Trail on November 25 was revisited.  
 
Weeds Found 
Along the Fire Ecology Trail invasive grasses were encountered.  At the homestead site, the 
T. terrestris was no longer present.  Other annuals (possibly exotic) were emerging, but were 
too small for positive identification. 
 
Treatments 
No treatments were conducted at this time.  I had returned to hand-pull Tribulus terrestris 
that was encountered in November, and the population was no longer present.  I scoured the 
area surrounding the foundation for weeds.   
 
Recommendations  
The homestead site on Pine Creek Trail is an area where other annual weeds appear to be 
establishing, but at this time are not mature enough to be identified.  This is an area that will 
need to be revisited later in the season.  If there is a “Site Steward, Friend, etc.” for the Pine 
Creek Trail, I would recommend instructing them on the weed species present near the 
homestead site and control practices.   
 
Weeds found in this area have the potential to be transported by hikers that walk around the 




there is someone who could periodically check on the status of weeds surrounding the 





Interagency Weed Sentry Trip Report 
 
Report Date:  February 19, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
 Dianne Bangle, Rare Plants Botanist 
 Public Lands Institute 
 Dianne_Bangle@partner.nps.gov  
 
 
RE: Rare plant site (at an unnamed cove between Middle Point and Ebony Cove); 
February 18, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds or monitoring rare plants.  Below we describe the areas surveyed, the weeds 
found, any treatments conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed sandy dune rare plant habitat, which was located at an unnamed cove between 
Middle Point and Ebony Cove. (Map attached.) 
 
Weeds Found 
Populations of more than 20,000 individuals of Brassica tournefortii (Sahara mustard) were 
encountered along with <10 dead Salsola tragus (tumble mustard). The majority of B. 
tournefortii was currently in stage two growth, which is immature (flexible) fruit. 
 
Treatments 
At the south control point, only 283 individuals were hand-pulled.  There is a massive 
population (which will soon have mature fruit) remaining in that area.  At the north control 
point, more than 20,500 B. tournefortii were hand-pulled and left for on-site compost.   
Dianne Bangle hiked west of the primary control area, up a canyon past shoreline visible 
from the lake, and across a dune area.  She reported pulling all B. tournefortii that she 
encountered during the hike, which was 450 individuals. 
 
Recommendations  
With the help of PLI Botanist Dianne Bangle and NPS Botanist Karen Maloof, immediate 
action was taken to control B. tournefortii before fruit matured in the rare plant habitat.  
Nearly all B. tournefortii encountered was pulled.  If there is time, I would like to return to 
the area later in the season to control remaining B. tournefortii.  I recommend continued 

















Interagency Weed Sentry Trip Report 
 
Report Date:  February 27, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
 Dianne Bangle, Rare Plants Botanist 
 Public Lands Institute 
 Dianne_Bangle@partner.nps.gov  
 
 
RE: Middle Point and Saddle Islands; February 24, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds or monitoring rare plants.  Below we describe the areas surveyed, the weeds 








Brassica tournefortii, Salsola tragus, and Sisymbrium irio were encountered.  B. tournefortii 
was only encountered along the lowland/shoreline area of surveying.  (None occurred near 
the northeastern area of rare plant habitat).  B. tournefortii that I encountered exhibited a 
range of life-stages from cotyledon to Stage 3 seed production.  There was a large population 
(1,000 to 5,000 individuals) of S. irio encountered; all individuals were in the leaf-out 
vegetation stage.  S. tragus encountered was dead from last year. 
 
Treatments 
B. tournefortii was controlled by hand-pulling and hula hoeing.  Mature seedpods were 
bagged and plants that had not reached that stage were left for on-site composting.  The area 
within the polygon of treatment was covered by a three-person grid so that areas of lower 
density B. tournefortii populations could be detected and controlled. (See map). 
 
Recommendations  
The shoreline southwest of the treatment area contained dense populations of B. tournefortii 
that we did not have time to control. I would recommend controlling at Middle Point again 
early in the growing season next year.  We focused on creating a treated buffer around the 
rare plant habitat and working our way out.  If done annually this may prevent B. tournefortii 













Large populations of B. tournefortii were encountered.  (See photos).  The majority of 
individuals had immature fruit.   
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
I recommend using a method of control that would allow crews to cover this large area 
during the limited window of time that is remaining before plants begin producing mature 
seed.  Perhaps weed whacking or manual pulling and breaking off rosettes would allow for 

































Interagency Weed Sentry Trip Report 
 
Report Date:  February 27, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
 Dianne Bangle, Rare Plants Botanist 
 Public Lands Institute 
 Dianne_Bangle@partner.nps.gov  
 
 
RE: Weed Whacking Experiment (Katherine’s); February 23 & 25, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds or monitoring rare plants.  Below we describe the areas surveyed, the weeds 
found, any treatments conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
We conducted extensive sampling at five sites in the Katherine’s Landing Area for the 
number of individual Brassica tournefortii. (Map attached.) 
 
Weeds Found 
Only B. tournefortii was encountered.  The majority had immature fruit.   
 
Treatments 
Within five sites of 50×4m, fifteen 4×2m treatment plots were established (Treatments: 5 
early weed whacking, 5 late weed whacking, 5 no weed whacking).  We counted the total 
number of individual B. tournefortii within a 1×2m plot centered within each treatment plot.  
Weed whacking was conducted within 5 plots at each site.  In two weeks, 5 additional plots 
will be weed whacked at each site.  We will count stem re-growth later in the season to 
determine whether the timing of weed whacking significantly impacts the plants’ ability to 
reseed following weed whacking. 
 
Recommendations  
I have no recommendations at this time.  After we test the re-sprout ability of B. tournefortii 
at different times of weed whacking we will share the results with you.   
 
The southwestern most site is located along the southern border of a large parking lot that has 





Plot set-up at the southwestern-most site. 
 
 








Interagency Weed Sentry Trip Report 
 
Report Date:  March 2, 2009  
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  




RE: Jean Rare Plant surveys; February 19, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
Roach Road and wash/sandy areas southwest of the road were surveyed. (Map attached). 
 
Weeds Found 
Last years’ Salsola tragus was detected. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
I have no recommendations.  I plan to return to the Railroad/sandy rare plant areas north of 
this road later in March.  Please contact me with further survey requests, and if there are 













Interagency Weed Sentry Trip Report 
 
Report Date:  March 2, 2009  
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps 
 Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov  
 
Nora Caplette 
 Nora.Caplette@blm.gov  
  
 
RE: Red Rock Survey; February 25, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed Oak Creek Trail Road, a portion of Knoll Trail, and an area east of Knoll Trail 
where historic wildfire was suspected to have occurred. (Map attached). 
 
Weeds Found 
Bromus tectorum was the only target weed species detected during surveys. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
I have no recommendations at this time.  I plan to return to survey First Creek Canyon and 











Interagency Weed Sentry Trip Report 
 
Report Date:  March 8, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Cohenour Loop Road (AR71), Pope Mine Road (AR72), Gilbert Canyon Road 
(AR73) and Bonelli Bay Road (AR69); March 5, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
COHENOUR LOOP ROAD, POPE MINE ROAD AND GILBERT CANYON ROAD 
Area Surveyed 
The entire Cohenour Loop Road (AR71), Pope Mine Road (AR72) and Gilbert Canyon Road 
(AR73) were surveyed. 
 
Weeds Found 
No infestations were detected. 
 
Treatments 
No treatments were conducted. 
 
Recommendations  
I recommend surveying these roads at least every five years to detect incipient weed 
populations.   
 
BONELLI BAY ROAD 
Area Surveyed 
Bonelli Bay Road from the Lake Mead shoreline to the intersection of Bonelli Bay Road and 
Cohenour Loop Road was surveyed. (Map attached). 
 
Weeds Found 
Brassica tournefortii (immature fruit), Sisymbrium irio (leaf-out vegetative), and Salsola 
tragus (last year’s) were encountered.  Counts of S. irio and B. tournefortii were greater this 
year than recorded counts in 2005 and 2006. 
 
Treatments 
No treatments were conducted. 
 
Recommendations  
 I recommend aggressive B. tournefortii and S. irio control when resources are available in 
future years.  To prevent extensive seed dispersal this year, control would probably need to 
be conducted in the next week or two.  NOTE: In 2006, Tamarix aphylla was recorded in the 








Interagency Weed Sentry Trip Report 
 
Report Date:  March 26, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Bighorn Cove Road (AR 057A); March 16, 2009  
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
The entire length of Bighorn Cove Road was surveyed, including: 3.95 miles by vehicle and 
1.04 miles by foot. 
 
Weeds Found 
Brassica tournefortii was the only weed species encountered.  Populations were composed 
of, at most, 101-1000 individuals over a 0.10 mile survey area.  (See map). 
 
Treatments 
An incipient population of B. tournefortii was eradicated from an area composed of a unique 




I recommend surveying this road at least every five years to detect incipient weed 










Interagency Weed Sentry Trip Report 
 
Report Date:  March 26, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Detrital Wash Road (AR 131) and Mines Road (AR 132); March 12, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
Detrital Wash Road (AR 131) and Mines Road (AR 132) were surveyed. 
 
Weeds Found 
No infestations were detected along Mines Road.  Brassica tournefortii was encountered 
along nearly the entire expanse of Detrital Wash Road.  (See photo).  Small populations of 
Hordeum murinum (10-100 individuals/0.1 mile) were encountered along the northern end of 
the road.  Populations of Sisymbrium irio, on the other hand, occurred along the southern end 
of Detrital Wash Road.  Although Erodium cicutarium is not typically an exotic plant species 




No treatments were conducted at this time. 
 
Recommendations  
I recommend controlling Hordeum murinum since the population occurs over a limited area 
and is not very dense at this time.  I would not re-survey this road by vehicle again.  It is a 
very difficult road to follow.  I would recommend either hiking or aerial surveys at least 














Project Name: Interagency Weed Sentry Project 
Project Number:  2005-NPS-537-P 
Reporting Date:  July 1, 2009 
PI:   Alice Newton, Vegetation Manager 
   National Park Service  
   Lake Mead National Recreation Area 
Deliverable: D-4g Early Warning System Document  
 
This document is intended to convey information regarding Interagency Weed Sentry Project 
activities on federal lands as described in the proposal. It is a compilation of Weed Sentry 
Trip Reports sent to the various agencies. The information describes the areas surveyed with 
maps, the weed species found, any treatments conducted, and recommendations for follow-
up treatments. 
 
Surveys for the following agencies are included in this document: Bureau of Land 
Management, Forest Service and National Park Service.   
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jill Craig, Weed Sentry Team 






Interagency Weed Sentry Trip Report 
 
Report Date:   April 16, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Government Wash; April 14, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
An infestation of Hordeum murinum which was initially recorded in 2006 was revisited.  




The population of H. murinum appeared to have increased since the initial population record 
of 10-100 individuals.  At this time there were 100-1000 individuals. 
 
Treatments 




I recommend further control of the H. murinum since the population currently occurs over a 
limited area and is not very dense, but the area of infestation appears to be expanding.  
Weather conditions prevented me from removing all remaining H. murinum.   If you would 
like, I could return to the site next week and finish pulling.  
 
Here is an informative webpage that details H. murinum control methods, ecology, and the 
state of current knowledge: 
<http://74.125.95.132/search?q=cache:DXQZMjYFOVkJ:tncinvasives.ucdavis.edu/esadocs/
documnts/hordmu1.pdf+hordeum+murinum+control&cd=15&hl=en&ct=clnk&gl=us>.  This 










Interagency Weed Sentry Trip Report 
 
Report Date:  April 16, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Muddy River Access Road (AR 111) and Lost City Trail; April 14, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
The Muddy River Access Road (AR 111) and the trail leading from the parking lot at the end 
of AR 111 were surveyed.  (Maps below). 
 
Weeds Found 
Brassica tournefortii, Washingtonia filifera, Malcolmia africana, Tamarix ramosissima, 
Salsola tragus and Sisymbrium irio were encountered during the survey. Along the northern 
end of the Muddy River Access Road two patches of an unknown grass were also 
encountered.  I will report the identity of the grass when it is determined.   
 
There was a group of ~6 large W. filifera along the roadway.  This group was growing in a 
wet area in conjunction with an Arundo-like grass.  (See photo 1 & 2).  I still need to get a 
positive id on the wetland grass.  There was also a small W. filifera along the trailway. (See 
photo 3). 
 
There are significant populations of M. africana and T. ramosissima along the southern end 
of the road, and throughout the trailway. (See photo 4 & 5). 
 
Although we do not typically record Schismus spp. I would like to note that dense 
populations of Schismus spp. were encountered along the majority of the road and trail. 
These plants were growing not only below shrubs, but also filling open areas between shrubs. 
(See photo 6). 
 
Treatments 
Along AR 111 and the trailway, all populations of B. tournefortii encountered were pulled 
and disposed of off-site (57, 1, 36, 9, 1 individuals).  Also, two populations of M. africana 




the parking lot, 1 B. tournefortii and 107 S. irio were hand-pulled; however, there were S. 
irio and S. tragus individuals remaining.   
 
Recommendations  
This area may be prone to wildfire.  The dense, drying Schismus bridges the gap between 
shrubs and could facilitate the spread of fire during the summer.   
 
At this point, M. africana and T. ramosissima populations are beyond simple control 
measures.  Management of these would require post-control restoration to prevent these or 
other invasive species from returning.  The B. tournefortii and W. filifera are still small 
enough populations that control is feasible.  Herbicide treatment of the palms and an annual 
visit to hand-pull the small B. tournefortii populations could prevent further spread. 
 
 





Survey conducted along the trail leading from the parking area at the end of AR 111.  The 
large treatment area at the northwest corner of the map is the parking area.  The red square 





Photo 1. W. filifera on the east side of the road. 
 
 





Photo 3. Small individual W. filifera found along the hiking trail. 
 
 









Photo 6.  Dense populations of Schismus spp. growing between shrubs.  This condition is 











Interagency Weed Sentry Trip Report 
 
Report Date:  April 16, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps, Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov  
 
 Nora Caplette 
 Nora.Caplette@blm.gov  
 
 
RE: Jean Dry Lake Roads; April 13, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
A portion of McClanahan Spring Road and multiple 4WD roads through and surrounding the 
Jean Dry Lake were surveyed. (See map). 
 
Weeds Found 
Populations of Bromus tectorum, Chorispora tenella, Descurainia sophia, Hordeum 
murinum, Salsola tragus, and Sisymbrium altissimum were recorded during the survey.  
Additionally, Bromus madritensis was encountered, but it is not our practice to record it due 
to the huge extent of the species. 
 
Treatments 
Seven incipient populations were encountered and controlled.  Chorispora tenella (3 
individuals), Hordeum murinum (1 & 3 individuals), Sisymbrium altissimum (4 individuals) 
and Descurania sophia (30, 1 & 1 individuals) were hand-pulled and disposed of off-site. 
 
Additionally, Salsola tragus (47 individuals) were hand-pulled at the initial detection point, 
but the species was present throughout much of the survey area. 
  
Recommendations  
Salsola tragus has a strong presence in this area.  Control would require extensive efforts, 
and preventing its return would be challenging.  Due to the high volume of recreational users 
in this area it will be very susceptible to further exotic invasions.  At this point, a main 
concern is preventing exotic dispersal from this area to surrounding areas where there is less 











Last year’s and this year’s Salsola tragus along a road near the Jean Dry Lake.  Much of the 




Interagency Weed Sentry Trip Report 
 
Report Date:  April 20, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Troy Phelps, Fuels Program Manager 
 Southern Nevada District Office 
 Troy.Phelps@blm.gov  
 
 Nora Caplette 
 Nora.Caplette@blm.gov  
 
 
RE: Red Rock parking areas and trails and Calico Drive; April 2 & 3, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
RED ROCK PARKING AREAS AND TRAILS 
Area Surveyed 
I surveyed Red Rock Wash Trail; trails between Calico I, Calico II, and Calico Tanks; and 
the road from Calico Tanks to Calico II.  The parking areas of Calico I, Calico II, High Point 
Overlook and Pine Creek were also surveyed. (See map). 
 
Weeds Found 
At Calico I, Brassica tournefortii (Sahara mustard) is the predominant weed species.  At 
Calico II, Sisymbrium irio (London rocket) is the predominant weed species, and <10 B. 
tournefortii were encountered.  Near the Calico Tanks an individual Chorispora tenella (blue 
mustard) was encountered and controlled, and along the road between Calico Tanks and 
Calico II, five S. irio were encountered and controlled.  Small populations of Hordeum 
murinum (hare barley) were encountered at both Calico I & II. 
 
At High Point Overlook, Malcolmia africana (African mustard) is present (1000 – 5000 
individuals).  At the Pine Creek Canyon parking area, there is also a small population of C. 
tenella (10-100 individuals), and a large population of Ranunculus testiculatus (bur 
buttercup), (1000-5000 individuals). 
 
Erodium cicutarium (crane’s bill), Salsola tragus (Russian thistle) and Bromus madritensis 
(red brome) were recorded along the Red Rock Wash trail.  Recording E. cicutarium and B. 
madritensis is not customary for Weed Sentry.  However, I was informed that during a 
meeting of Nora Caplette, Scott Abella, Donovan Craig and Cayenne Engel, the importance 




madritensis, but in hindsight, I feel that the Weed Sentry survey method does not provide 
accurate estimates (as this is done visually, and there was A LOT of Bromus madritensis).  
(See photos 1 & 2).  I will discontinue recording B. madritensis populations until a more 
accurate estimation technique is developed. 
 
Recommendations  
Since the population is small, (10-100 individuals), I plan to return to Pine Creek Canyon to 
hand-pull C. tenella.  Additionally, H. murinum populations were small enough that control 
is feasible, I plan to control that species as it is encountered. 
 
I would suggest coordinating weed control volunteer events at each of the infested parking 
areas.  If 3-4 volunteer groups tackle each parking area over consecutive years, populations 
of invasive exotics could be kept under control.  It would be ideal to prevent these from 
spreading further and outcompeting natives.   
 
If a new (quick) method of determining B. madritensis densities is developed I would be 
happy to use that while surveying, but I worry that the current method I am using is not 

















CALICO BASIN DRIVE 
Area Surveyed 
The entrance to Calico Basin Drive; Willow Spring boardwalk trail, parking area and picnic 
area; and the parking area at the end of Sandstone Drive were surveyed. 
 
Weeds Found 
At Willow Spring, a small population of Melilotus spp. (sweet clover) was encountered 
between the picnic area and boardwalk.  Additionally, Brassica tournefortii (Sahara mustard) 
had a large presence within the parking area. Small populations of Taraxacum officinale 
(dandelion) were encountered within the wetland. There were also dense clumps of Hordeum 
murinum (hare barley) and Sisymbrium irio (London Rocket) along the boardwalk trail. 
 
At the entrance to Calico Basin Drive, S. irio, Salsola tragus (Russian thistle) and B. 
tectorum (cheat grass) were encountered.  At the end of Sandstone Drive B. tectorum was 
encountered.   
 
Treatments 
36 B. tournefortii, and 3 S. irio in the Willow Spring parking lot were hand-pulled and 
disposed of off-site. 
 
Recommendations  
There was a small population of T. officinale within the wet spring area.  Control will be 
challenging because spraying herbicide is the accepted method for control of the species, but 
may not be best method within the wetland system the invasive is found in. Perhaps since the 
population is so small, at this point using a regular gardening tool to remove the roots with 
the plant would be the best method to control it.  I also recommend controlling the H. 
murinum and the Melilotus spp .  The H. murinum is forming dense mats under some of the 
shrubs within the wetland.  It would be ideal to control that before the population grows.   
 
The Melilotus spp. is found in a small area that is further from the spring.  Melilotus is a 
biennial, and it appears that this year there are not flowers on the plants.  I will return to the 
area and hand pull it, since this species has a reputation for outcompeting natives and its 
















Interagency Weed Sentry Trip Report 
 
Report Date:  May 12, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Nora Caplette 
 Nora.Caplette@blm.gov  
 
 
RE: Calico Tanks; April 29, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
I surveyed the Calico Tanks trail and tank area. (See map). 
 
Weeds Found 
Along the trail, Bromus diandrus and Bromus tectorum were encountered.  Bromus diandrus 
(ripgut brome), Gnaphalium luteoalbum (Jersey cudweed), Polypogon monspeliensis (annual 
rabbitsfoot grass), Tamarix ramosissima (saltcedar) and an unknown dandelion-like 
vegetative plant were encountered at the Calico Tank area. 
 
Treatments 
All treatments were conducted at the tank area.  Five T. ramosissima resprouts were cut or 
pulled and left for on-site decomposition.  The single dandelion-like plant was pulled, it was 
too young to get a definitive ID, but was likely Taraxacum officinale.  332 B. diandrus were 
hand-pulled at the tanks. 
 
Recommendations  
Previously cut T. ramosissima stumps were apparent.  Occasional re-visits to control 














The Calico Tanks. 
Interagency Weed Sentry Trip Report 
 
Report Date:  May 12, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  




RE: Jean Railroad; April 13, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
Roads on both sides of the railroad track at Jean were surveyed. 
 
Weeds Found 
Brassica tournefortii (Sahara mustard), Chorispora tenella (blue mustard), Descurania 
sophia (flixweed), Malcolmia africana (African mustard), Salsola tragus (Russian thistle) 
Sisymbrium irio (London rocket), and Triticum aestivum (common wheat) were encountered. 
 
Treatments 
All treatments consisted of hand-pulling and disposing of plants off-site.  66 Descurania 
sophia, 16 Sisymbrium irio, 81 Malcolmia africana, 1 Chorispora tenella, 6 Brassica 
tournefortii and 2 Triticum aestivum were controlled.  Control removed all C. tenella, B. 
tournefortii and T. aestivum encountered.  The other species were too extensively established 
to control all encountered individuals.    
 
Recommendations  
There are additional roads throughout this area that have never been surveyed.  I would 
recommend surveying them to detect incipient weed populations.  
 
The dry lake at the south end of the survey area has especially dense populations of 
Malcolmia africana, Sisymbrium irio, and Descurania sophia.  There were scattered smaller 
infestations of these species encountered north of the dry lake.  Intensive control efforts at the 







Interagency Weed Sentry Trip Report 
 
Report Date:  May 12, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Nora Caplette 
 Nora.Caplette@blm.gov  
 
 
RE: Sandstone Quarry to White Rock; April 22, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious 
invasive weeds.  Below we describe the areas surveyed, the weeds found, any treatments 
conducted, and recommendations for follow-up treatments. 
 
Area Surveyed 
I surveyed the trail from Sandstone Quarry to White Rock Spring and the scenic loop drive 
between the two trailheads. (See map). 
 
Weeds Found 
Bromus diandrus (ripgut brome), Bromus tectorum (cheat grass), Chorispora tenella (blue 
mustard), Hordeum murinum (hare barley), Malcolmia africana (African mustard), and 
Sisymbrium irio (London rocket) were encountered. 
 
Treatments 
Weeds were controlled by hand-pulling and disposing of them off-site.  39 Chorispora 
tenella were controlled on the west side of the gravel road leading up to White Rock 
Trailhead.  At the trailhead parking area, 90 Hordeum murinum and 910 Bromus diandrus 




I would recommend an annual follow-up and control of the Chorispora tenella and 
Sisymbrium irio populations encountered. These populations were small enough that with a 
small time investment, expansion of their population can be prevented.   
 
There is a large population of Malcolmia africana at the wash overlook and along the loop 
drive on either side of the parking lot for the overlook.  It would require extensive efforts to 











Interagency Weed Sentry Trip Report 
 
Report Date:  May 17, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Redstone Picnic Area; April 28, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
The Redstone Picnic Area and trail were surveyed. 
 
Weeds Found 
100-1000 Malcolmia africana, 10-100 Brassica tournefortii, and 100-1000 Sisymbrium irio were 
encountered in the parking area.  No weeds were encountered along the trail.  During a previous 




All encountered M. africana (539 individuals) were hand-pulled and disposed of off-site.   
 
Recommendations 
I would recommend annual control of the M. africana in the parking lot since it is a smaller 
infestation and may take little time investment to prevent it from further establishing.  
Additionally, it appears that B. tournefortii and S. irio populations are expanding.  Annual 
control early in the growing season (before seed set), may help prevent further population 
growth. 
 








Report Date:  May 17, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Summit Trail and Wash nearby; April 28, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
The Summit Trail, and washes nearby were surveyed.  (See map). 
 
Weeds Found 
Weeds were only found in the parking area.  Only one Malcolmia africana and 10-100 Salsola 
tragus individuals were encountered.   
 
Treatments 




I have no recommendations for this area other than periodic surveys for additional incipient 
exotic plant populations. 
 
 








Report Date:  June 4, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: USFWS 
Attn: Amy Sprunger, Refuge Manager 
 Desert National Wildlife Refuge 
Las Vegas, NV 
(702)879-6110 
 Amy_Sprunger@fws.gov  
 
 
RE: East end of Mormon Well Road (~10 miles) and unnamed pack trail south of Elbow 
Canyon 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
EAST END OF MORMON WELL ROAD; JUNE 3 
Area Surveyed 
We surveyed along Mormon Well Road from Sawmill Pack Trail to Highway 93. (See map). 
 
Weeds Found 
We encountered five populations of African mustard (Malcolmia africana).  There were two M. 
africana populations of 100-1000 individuals, two populations of 10-100 and one population of 
<10 individuals.  We also encountered red brome (Bromus tectorum), cheat grass (Bromus trinii), 
flixweed (Descurania sophia), and Russian thistle (Salsola tragus).  There were three S. tragus 
populations of 10-100 individuals and two populations of < 10 individuals).   
 
Treatments 
We hand-pulled over 1000 M. africana and disposed of them off-site.  Our GPS device 
malfunctioned, so we do not have exact locations of where the treatments were conducted. 
 
Recommendations  
This portion of the Mormon Well Road was previously surveyed June 2, 2005; May 18, 2006; 
and May 14, 2007 and no M. africana or S. tragus has been previously recorded.  Much of the M. 
africana currently has mature fruit and is dying back for the season.  I would recommend 








UNNAMED PACK TRAIL SOUTHEAST OF ELBOW CANYON; MAY 11 
Area Surveyed 
We surveyed from the man-made water catchment near Mormon Well Road (southeast of Elbow 
canyon) to the man-made catchment just above 4440 ft. (See map).  Much of the surveying was 
along an old road.  At times it was difficult to distinguish the road though. 
 
Weeds Found 
We encountered Bromus madritensis, Bromus tectorum, Bromus trinii, Descurania sophia, and 
Salsola tragus.  We generally do not record B. madritensis however; this was a unique 
population growing densely within a man-made water catchment.  
 
Treatments 
No treatments were conducted. 
 
Recommendations  








Man-made catchment #2 contained a dense population of Bromus madritensis. Close-up and 









Interagency Weed Sentry Trip Report 
 
Report Date:  June 4, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  




 Nora.Caplette@blm.gov  
 
 
RE: Upper Las Vegas Wash CTA; May 26, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed within the Upper Las Vegas Wash CTA.  (See maps).  West surveys were 
conducted at the end of Durango Rd, north of Moccasin Road.  Eastern surveys were conducted 
within the washes along the east and west side of the end of Decatur Road, and along a 
powerline road running east of the main road. 
 
Weeds Found 
We encountered Halogeton glomeratus, Malcolmia africana, Salsola tragus, Sisymbrium irio, 
Tamarix ramosissima and an unknown annual plant.  (See photos). 
 
Treatments 
We hand-pulled all 20 H. glomeratus encountered.  19 individuals were on the east side of 
Decatur Rd. and 1 was near the T. ramosissima on the west side.  Plants were left for on-site 
compost because they had not yet formed fruit. 
 
Recommendations  
Before this year, the Weed Sentry program had one recorded occurrence of Halogeton 
glomeratus in the county.  I recommend annual follow-up on the populations I encountered so 
that they are controlled while populations are still small enough to treat using few resources.  I 
would also recommend a thorough survey of the area to ensure there are not additional 
individuals of the weed that I did not encounter. The H. glomeratus on the west side of Decatur 
was encountered on the down-flow side of a culvert.  I did not feel safe walking through the 
culvert to the other side, but I suspect there may be a larger population of the weed upstream. 
 














M. africana, S. irio, S. tragus, H. glomeratus and an unknown plant species (possibly exotic) 
were encountered between the T. ramosissima and the culvert pictured.  I suspect there are 
additional weed populations on the other side. 
 
 
This is H. glomeratus. 
Interagency Weed Sentry Trip Report 
 








From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
  
 Kari Yansky, Botanist 




RE: Tassi Spring area; April and May 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed  
We conducted a surveyed by vehicle of AR 149 (Tassi Wash Road), and we hiked along the 
closed AR 151 (Snap Canyon Road) and washes nearby.  Although surveys were not specifically 
requested for this area, much of the eastern section of Tassi Wash Road, and none of the closed 
road had been previously surveyed so we made it a priority to survey the area while we were 
there to conduct other work.  (Maps below). 
 
Weeds Found 
Most of the weeds encountered were located at the Tassi Ranch, with the exception of 10-100 
scattered Salsola spp. encountered at the intersection of the closed road and Tassi Wash Road.  
We encountered Amaranthus albus, Brassica tournefortii, Cynodon dactylon, Hordeum 
murinum, Polypogon monspeliensis, Salsola tragus, Sisymbrium irio, and Tamarix ramosissima. 
(Three photos below). 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
Periodic surveys at Tassi Spring and the surrounding areas would be helpful to monitor for weed 


























Interagency Weed Sentry Trip Report 
 
Report Date:  June 17, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Pearce Ferry, May 14; South Cove, May 27, 2009  
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
PEARCE FERRY SHORELINE AND ROADS 
Area Surveyed 
We surveyed the high water level at Pearce Ferry, across Grapevine Canyon and along gravel 
roads leading to old camping areas north of the canyon.  (Map below). 
 
Weeds Found 
We encountered Brassica tournefortii and Sisymbrium orientale throughout the survey area.  
Polypogon monspeliensis, Descurania sophia and Sonchus asper were encountered within 
Grapevine Canyon.  Bromus tectorum was encountered along steep cliff faces on the eastern side 




No treatments were conducted at this time. 
 
Recommendations  
I suspect there may be additional weeds further up Grapevine Canyon.  I would suggest 
additional surveys in that area earlier in the year.   This survey was specifically geared to detect 





SOUTH COVE SHORELINE 
Area Surveyed 




We encountered populations of  Brassica tournefortii, Salsola tragus and Sisymbrium orientale.  
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
Surveys were conducted specifically to detect Alhagi pseudalhagi.  None was detected.  I would 
suggest returning to areas of known infestations of the weed to verify that they indeed are no 










Interagency Weed Sentry Trip Report 
 
Report Date:  June 17, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: NPS  
Attn: Carrie Norman, Weed Manager      
 Lake Mead National Recreation Area   
 Carrie_Norman@nps.gov  
 
  
RE: Washes off Northshore (known infestations of Malcolmia africana), May 28, 2009  
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 




I encountered Malcolmia africana and an unknown Melilotis-like herbaceous plant.  The 
unknown was too young phenologically to determine its identity. 
 
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
A more systematic approach to monitoring the distance of Malcolmia africana spread from 
known roadside infestations would provide you with more information to guide management.  It 
seems like surveying many, many washes in an effort to determine a pattern of spread may not 









Interagency Weed Sentry Trip Report 
 
Report Date:  June 18, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  




 Nora.Caplette@blm.gov  
 
 
RE: Sloan Canyon NCA; May 6, 19 & 21, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed the northeast section of Sloan Canyon NCA, with entrances off of Mission Drive, 
the utility road off of Sandy Drive, and Greenway Road.  These surveys were conducted by foot, 
following a variety of closed roads, mining roads, ATV trails, etc.  
 
On the northwest side of Sloan Canyon NCA we surveyed the road off of McCullough Hills 
Parkway.  (See attached maps). 
 
Weeds Found 
We encountered Brassica tournefortii, Bromus tectorum, Halogeton glomeratus, Pennisetum 
setaceum, Salsola tragus, and Sisymbrium irio.   
 
Treatments 
Single Pennisetum setaceum and Halogeton glomeratus were encountered and hand-pulled.  
There were some Brassica tournefortii and Sisymbrium irio that were also hand-pulled and 
disposed of off-site, but control did not remove all individuals occurring in the area. 
 
Recommendations  
I would recommend extensive weed surveys of the NCA that primarily focus on closed roadways 
and other disturbed right-of-ways.  I was only able to survey a small portion of Sloan Canyon 

























Interagency Weed Sentry Trip Report 
 
Report Date:  June 22, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Nora Caplette 
 Nora.Caplette@blm.gov  
 
 
RE: Walking Box Ranch; May 28, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
Unnamed gravel roads located south of Hwy 164 and west of Walking Box Ranch were 
surveyed.  The roads lead to Hopps Well and Burro Springs.  (See map). 
 
Weeds Found 
Sisymbrium altissimum was encountered near a garbage bin at the end of a short 4WD road south 
of Highway 164. 
  
Treatments 











Interagency Weed Sentry Trip Report 
 
Report Date:  June 23, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: USFWS 
Attn: Amy Sprunger, Refuge Manager 
 Desert National Wildlife Refuge 
Las Vegas, NV 
(702)879-6110 
 Amy_Sprunger@fws.gov  
 
 
RE: Mormon Well Road & Sawmill Trail (North Fork); May 7 & June 8 & 9, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
MORMON WELL ROAD; MAY 7 & JUNE 8 
Area Surveyed 
We surveyed the south end of Mormon Well Road up to the Sawmill Trailhead.  From the south, 
the first 15 miles were surveyed May 7, and the northern 12 miles (higher elevation) were 
surveyed June 8 (See maps). 
 
Weeds Found 
Bromus diandrus, Bromus tectorum, Chenopodium album, Descurania sophia, Hordeum 
murinum and Salsola tragus were encountered. 
 
Treatments 
43 Hordeum murinum were hand-pulled on May 7.  (See map). 
 
Recommendations  












SAWMILL TRAIL (NORTH FORK); JUNE 9 
Area Surveyed 
We hiked Sawmill Trail, taking the north fork rather than the southern route (See map). 
 
Weeds Found 
Bromus tectorum occurred along the first portion of the trail.  There were no weeds found along 
the north fork of the trail.  The Malcolmia africana at the trailhead is due to a mistake I made.  
We had pulled 32 M. africana individuals along Mormon Well Road the day before.  The bag of 
weeds blew around the truck while we were hiking and we may have lost some seeds around the 
north section of barrier at the trailhead.  We attempted to retrieve all of the pulled weeds, but 
some seeds could have been lost. 
  
Treatments 
No treatments were conducted along Sawmill Trail. 
 
Recommendations  
I would recommend monitoring for Malcolmia africana near the trailhead so that any seeds that 








Interagency Weed Sentry Trip Report 
 
Report Date:  June 23, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: USFWS 
Attn: Amy Sprunger, Refuge Manager 
 Desert National Wildlife Refuge 
Las Vegas, NV 
(702)879-6110 
 Amy_Sprunger@fws.gov  
 
 
RE: Gass Peak Road; May 22, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed 15 miles of Gass Peak Road.  (See map). 
 
Weeds Found 
Brassica tournefortii, Bromus diandrus, Bromus tectorum, Bromus trinii, Chenopodium album, 




No treatments were conducted.   
 
Recommendations  
I would recommend earlier annual road surveys of this area.  Conducting surveys at an earlier 
time (phenologically) would enable surveyors to simultaneously control weed populations before 
they set seed. This may prevent the range of smaller weed populations from exponential growth.  
B. tourneforii and C. tenella were two species with populations small enough that little effort 









Interagency Weed Sentry Trip Report 
 
Report Date:  June 23, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: BLM  
Attn: Nora Caplette 
 Nora.Caplette@blm.gov  
 
 
RE: Willow Spring Picnic Area (Red Rock NCA); June 9, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
We surveyed the Willow Spring Picnic Area and the Pine Creek old homestead at Red Rock 
NCA.  (See map).  No new infestations were found at the Pine Creek homestead. 
 
Weeds Found 
Agrostis stolonifera, Bromus diandrus, Lolium perenne, Melilotus officinalis, Paspalum 
dilatatum, Salsola tragus and an unknown plant species were recorded near the spring.  (See 
picture of unknown).  If the plant is identified as a weed, I will update you. 
  
Treatments 
No treatments were conducted at this time. 
 
Recommendations  
None of the weeds listed were included on Nevada, Arizona or California weed prioritization 
lists.  Since many of them are wetland plants and were located right around a spring area it is 
unlikely they will spread outside of the wet area.  I would recommend postponing control efforts 
until plans are in place to restore and replant immediately after treatment.  Without natives to 
replace them, it is likely that the exotics will simply re-invade after treatment.  
 

















Project Name: Interagency Weed Sentry Project 
Project Number:  2005-NPS-537-P 
Reporting Date:  October 1, 2009 
PI:   Alice Newton, Vegetation Manager 
   National Park Service  
   Lake Mead National Recreation Area 
Deliverable: D-4h Early Warning System Document  
 
This document is intended to convey information regarding Interagency Weed Sentry Project 
activities on federal lands as described in the proposal. It is a compilation of Weed Sentry Trip 
Reports sent to the various agencies. The information describes the areas surveyed with maps, 
the weed species found, any treatments conducted, and recommendations for follow-up 
treatments. 
 
Surveys for the following agencies are included in this document: Fish and Wildlife Service, and 
Forest Service.   
 
For information regarding this document contact Alice C. Newton, Vegetation Management 
Specialist at alice_corrine_newton@nps.gov. 
 
For information regarding individual surveys, please contact Jill Craig, Weed Sentry Team Lead, 




Interagency Weed Sentry Trip Report 
 
Report Date:  July 23, 2009 
 
From:  Jill Craig, Weed Sentry Program 
  
To: USFWS 
Attn: Amy Sprunger, Refuge Manager 
 Desert National Wildlife Refuge 
Las Vegas, NV 
(702)879-6110 
 Amy_Sprunger@fws.gov  
 
 
RE: Alamo Road and Joe May Road; July 9 & 14, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed 
Joe May Road and a portion of Alamo Road were surveyed by vehicle. 
 
Weeds Found 




At the north end of Joe May Road, ten Salsola tragus were hand-pulled and left for onsite 
decomposition.   
 
Recommendations  
None of the encountered species are considered noxious weeds in the State of Nevada.  A main 
goal of the survey was to re-evaluate infestations of B. tournefortii that had been recorded along 
Alamo Road between the Visitor Center and Joe May Road during 2004 and 2005 surveys.  No 
B. tournefortii was encountered; however, it is possible that that the seeds remain in the 











Interagency Weed Sentry Project Trip Report 
 
Report Date: September 3, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re:  Lower Lee Canyon survey; August 27, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Area Surveyed  
The WUI treatment area in Lower Lee Canyon was surveyed by foot, and a portion of SR 156 
and the road that goes through the treatment area were surveyed by vehicle. The requested 
survey along the paved road was not completed.  Traffic was moving fast and the road shoulder 
was not wide enough to safely conduct an informative survey.   
 
Weeds Found  
Bromus tectorum was the only invasive encountered during the survey.  It was predominately 
found along the sloped SR156 roadside.  
 
Treatments Conducted 
There were no treatments conducted at this time. 
 
Recommendations  






Photo point information –Additional pictures of each photo point will be provided to you as 
.jpgs on a disk. 
 
 
#8 – 622,679.630  4,025,222.803 Meters, 180° 
 
 





#10 – 622,937.153  4,025,632.308 Meters, 219° 
 
 








Interagency Weed Sentry Project Trip Report 
 
Report Date: September 28, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Marisa Anderson, Natural Resource Specialist 
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re: Revised Lower Lee Canyon survey trip report; August 27, 2009 
 
Methods Used 
Survey routes and exotic plant species were recorded using a Global Positioning System (GPS) 
tracklog in 0.16 km (0.1 miles) increments along roadsides and in approximately the same 
increments along pathways generally indicated on maps provided by the Forest Service. When an 
infestation was encountered, a point was taken and data was recorded including the species, 
approximate number of plants (categorized as <10, 10–100, 101–1,000, and >1,000 individuals), 
density, area infested and many other pieces of information.  Treatment information was also 
recorded for each of the infestations that were treated during the survey.  Both sides of the survey 
route were surveyed up to 10 m away.  More detailed methods can be found in the Interlocal 
Agreement for the Interagency Weed Sentry Project. 
 
Area Surveyed  
The WUI treatment area in Lower Lee Canyon was surveyed by foot, and a portion of SR 156 
and the road that goes through the treatment area were surveyed by vehicle. The requested 
survey along the paved road was not completed.  Traffic was moving fast and the road shoulder 
was not wide enough to safely conduct an informative survey.   
 
Weeds Found  
Bromus tectorum (BRTE) was the only invasive encountered during the survey.  It was 
predominately found along the sloped SR156 roadside. (See photos 1 & 2 below). The northern 
most point represents 100-1000 BRTE individuals (scattered distribution), and the southern point 
represents 1000-5000 BRTE individuals (continuous cover distribution).  BRTE was currently 
dead and had earlier set seed.  In November you will receive .shp files which include fields for 










I would recommend annual surveys for incipient weed invasion as the area recovers from the 
disturbance caused by the WUI treatment.  Additionally, I recommend treating BRTE next year 
when the population is still immature. 
 
Photo point information  
Additional pictures of each photo point will be provided to you as .jpgs on a disk.  Please be 








Photo 1. BRTE infestation along west-facing slope of SR156.  
 
 
Photo 2. BRTE infestation along west-facing slope of SR156.  








Report Date: September 28, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Marisa Anderson, Natural Resource Specialist 
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re:  Lovell and Schafer Spring Trails survey; September 7 & 17, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Methods Used 
Survey routes and exotic plant species were recorded using a Global Positioning System (GPS) 
tracklog in approximately 0.16 km (0.1 miles) increments along the established trail. When an 
infestation was encountered, a point was taken and data was recorded including the species, 
approximate number of plants (categorized as <10, 10–100, 101–1,000, and >1,000 individuals), 
density, area infested and many other pieces of information.  Treatment information was also 
recorded for each of the infestations that were treated during the survey.  Both sides of the survey 
route were surveyed up to 10 m away.  More detailed methods can be found in the Interlocal 
Agreement for the Interagency Weed Sentry Project. 
 
Area Surveyed  
The parking area at the trailhead of Lovell Canyon Trail, and Lovell Canyon and Schafer Spring 
Trails were surveyed by foot.   
 
Weeds Found  
In the parking area Verbascum thapsus (<10 individuals), Melilotis officinalis(10-100 
individuals) and Salsola tragus (100-1000 individuals) were encountered.  See map.  Along the 
southern portion of the trail, a single V. thapsus was encountered.  See photo 1.  M officinalis 
was encountered at the northern end of the trail.  The four points near the beginning and end of 
Schafer Spring Trail each represent 10-100 individuals.  These were located in a washy, grassy 
meadow.  See photo 2.  The northwestern-most point represents <10 individuals of M. officinalis, 
and the northeastern most infestation represented 10-100 individuals.  See photo 3 for a photo of 
some of the northeastern infestation. 
 
Treatments Conducted 
An incipient V. thapsus that was encountered along the southern end of the trail was pulled by 
hand and left for onsite compost.  I was unable to extract the root.  75 Melilotis officinalis were 
pulled in the northwest region of Lovell Trail near the beginning of Schafer Spring Trail.  As I 
hiked further east along the trail, M. officinalis population densities increased and I realized there 
was more than I could treat at that time.  At the northwestern most M. officinalis infestation 
point, all 8 individuals that were encountered were hand-pulled. 
   
Recommendations  
I would recommend returning next year to the isolated individual of V. thapsus that I hand-pulled 
(exact coordinates of the infestation can be retrieved from the database and .shp files that will be 
provided to you in November).  Then, if there are more seeds in the area seedbank, individuals 
that establish could be treated before they set seed.   
 
While this remains a horse trail, I believe it will be difficult to prevent further M. officinalis 
establishment.  It will require a crew to treat the infestation adequately.  There are also 
widespread grasses throughout the area that is infested with M. officinalis. See photo 2.  I would 
recommend a botanist return to the area to determine if the grasses are invasives that could be 
treated. 
 
Additionally, I would recommend a concerted effort be made to control weeds at the trailhead.  




Photo 1. Isolated V. Thapsus encountered on the southern portion of the Lovell Canyon Trail.  It 





Photo 2. In the same area as the M. officinalis had established near the beginning and end of 
Schafer Spring Trail, there were also grassy meadows.  I would suggest a botanist visit this area 




Photo 3. Standing M. officinalis.  There were many areas where the exotic had established along 













Report Date: September 28, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Marisa Anderson, Natural Resource Specialist 
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re:  Bristlecone Trail; September 1, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Methods Used 
Survey routes and exotic plant species were recorded using a Global Positioning System (GPS) 
tracklog in 0.16 km (0.1 miles) increments along roadsides and in approximately the same 
increments along the fenceline, and zig-zagging between the Bristlecone Trail and the roadway 
(as requested by the Forest Service). When an infestation was encountered, a point was taken and 
data was recorded including the species, approximate number of plants (categorized as <10, 10–
100, 101–1,000, and >1,000 individuals), density, area infested and many other pieces of 
information.  Both sides of the survey route were surveyed up to 10 m away.  More detailed 
methods can be found in the Interlocal Agreement for the Interagency Weed Sentry Project. 
 
Area Surveyed  
The Bristlecone Trail parking area, fence-line, and area between the trail and road was surveyed 
for weed species. See map below. 
 
Weeds Found  
Medicago sativa, Polygonum aviculare, and Verbena bracteata were encountered during the 
survey.  Except for the M. sativa infestation, which was composed of <10 individuals, all 




No treatments were conducted at this time. 
 
Recommendations  
I am not sure of the stance of FS on V. bracteata.  There is general disagreement as to whether it 
is native or not, but regardless, it does not appear to be a high priority weed for control efforts.   
It is possible that the M. sativa was historically planted as erosion control.  It is located along a 
hillslope near the ski lodge.  See photo 1. If it is no longer necessary for erosion control, I would 
recommend returning to the site and controlling it.  I do not believe it would take an individual 
more than an hour or two, but the area that is infested should be revisited annually to ensure 
more plants have not established.   
 
At this point, the P. aviculare is restricted to the disturbed shoulder along roadways, and does 
not appear to be spreading along the fenceline.  This is not a noxious weed, and appears to be 
low priority for control in the State of Nevada.  I do not have a FS weed prioritization list 
though, so I am not aware of its control status as rated by FS. 
 
 






Photo 2. Close-up of the M. sativa.   
 
 











Interagency Weed Sentry Project Trip Report 
 
Report Date: September 29, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Marisa Anderson, Natural Resource Specialist 
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re: Cold Creek Area survey; August 4 & 27, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Methods Used 
Survey routes and exotic plant species were recorded using a Global Positioning System (GPS) 
tracklog in 0.16 km (0.1 miles) increments along roadsides and in approximately the same 
increments along pathways generally indicated on maps provided by the Forest Service. When an 
infestation was encountered, a point was taken and data was recorded; including the species, 
approximate number of plants (categorized as <10, 10–100, 101–1,000, and >1,000 individuals), 
density, area infested and many other pieces of information.  Treatment information was also 
recorded for each of the infestations that were treated during the survey.  Both sides of the survey 
route were surveyed up to 10 m away.  More detailed methods can be found in the Interlocal 
Agreement for the Interagency Weed Sentry Project. 
 
Area Surveyed  
Three WUI treatment areas were surveyed by foot and three portions of road running through or 
adjacent to the treatment areas were surveyed by vehicle. 
 
Weeds Found  
There were eight different weed species identified during surveys.  They included:   
 Agropyron cristatiforme - 30 recorded infestations- generally 10-100 or <10 individuals 
 Bromus tectorum - 36 recorded infestations- generally 100-1000, but in seven instances 




 Descurainia sophia - 1 infestation of 10-100 individuals which was located along the 
northern most surveyed road just southeast of the beginning of the WUI treatment area 
survey lying south of the road  
 Lolium perenne - four infestations of 10-100 individuals  
 Marrubium vulgare - 10 infestations, nine of which were 10-100 individuals, one was 
<10 individuals  
 Salsola tragus - 11 infestations, four of which were 100-1000 individuals, the other 
infestations were composed of fewer individuals  
 Sisymbrium altissiumum - 11 infestations, generally 10-100 individuals, however, there 
were two infestations of 100-1000 individuals  
 Verbena bracteata - four infestations, three of which were <10 individuals 
 unknown fabaceae - eight infestations, either <10 or 10-100 individuals composing the 
infestations (had been heavily browsed). See photo 1. 
 
Treatments Conducted 
Eight S. tragus individuals from 2 different locations were hand-pulled. 
 
Recommendations  
None of the weed species encountered are considered noxious or “high priority” for control by 
the State of Nevada.  I am unaware of a weed prioritization document for Forest Service lands.  
 
Agropyron cristatiforme may be A. desertorum.  The grass was innocuous throughout the survey 
area.   
 
I am not sure of the stance of FS on V. bracteata.  There is general disagreement as to whether it 
is native or not, but regardless, it does not appear to be a high priority weed for control efforts.   
 
I would recommend controlling the M. vulgare.  It seemed to be dispersing beyond initial 



















Photo 1. Unknown fabaceae.  Had been heavily browsed and no flowers were present.  Maybe 
you are familiar with it? 
 
 







Interagency Weed Sentry Project Trip Report 
 
Report Date: September 29, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Marisa Anderson, Natural Resource Specialist 
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re:  Cold Creek Area photopoints; August 4 & 27, 2009 
 
Methods Used 
I established at least two photopoints in each of the three WUI treatment areas.  See map of 
photopoint locations.  I was instructed to establish two photopoints in each of the three treatment 
areas and record date, GPS location, and direction photo was taken.  Per our conversation I 
subjectively selected photopoint locations that had visibility of the treatment area and a non-
organic point of reference. 
 
I will provide you with a CD of multiple photos at each photopoint and .shp files of photopoint 
locations. 
 





Photo point information 
Photopoints 1-5 were taken August 4, photopoints 6 & 7 were taken August 27. 
 
#1 – 613259.079, 4029809.394; 130° (southeast treatment) 
 
 






#3 – 613549.830, 4030153.470; 105° (southeast treatment) 
 
 






#5 – 612847.028, 4029818.822; 348° (southwest treatment) 
 
 

















Interagency Weed Sentry Project Trip Report 
 
Report Date: September 29, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Marisa Anderson, Natural Resource Specialist 
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re:  Mountain Springs survey; July 28 and September 15 & 19, 2009 
 
This memo is intended to convey information regarding Weed Sentry survey activities within 
areas for which you may have responsibilities for monitoring and/or treating noxious invasive 
weeds.  Below we describe the areas surveyed, the weeds found, any treatments conducted, and 
recommendations for follow-up treatments. 
 
Methods Used 
Survey routes and exotic plant species were recorded using a Global Positioning System (GPS) 
tracklog in 0.16 km (0.1 miles) increments along roadsides and in approximately the same 
increments along pathways generally indicated on maps provided by the Forest Service. When an 
infestation was encountered, a point was taken and data was recorded including the species, 
approximate number of plants (categorized as <10, 10–100, 101–1,000, and >1,000 individuals), 
density, area infested and many other pieces of information.  Treatment information was also 
recorded for each of the infestations that were treated during the survey.  Both sides of the survey 
route were surveyed up to 10 m away.  More detailed methods can be found in the Interlocal 
Agreement for the Interagency Weed Sentry Project. 
 
Area Surveyed  
Seven WUI treatment areas in Mountain Springs were surveyed by foot, and portions of roads 
going through treatment areas were surveyed by vehicle.  More than 8.5 miles were surveyed in 





Weeds Found  
Bromus tectorum (11 infestation records), Descurainia sophia (3 infestation records), Malva 
parviflora (2), Marrubium vulgare (6), Medicago sativa (2), Melilotus officinalis (5), Salsola 
tragus (25), Sisymbrium altissimum (3), Sonchus asper (3), Tamarix ramosissima (1), 
Verbascum thapsus (2) and Verbena bracteata (4) were encountered during surveys of Mountain 
Springs WUI treatment areas.  Estimates of the number of individuals within each of these 
infestation points will be provided in a GIS database.  This is simply too much information to 
adequately convey in the trip report. 
 
Treatments Conducted 
Fourteen  S. asper individuals, and 1 M. sativa were hand pulled.  Areas that were treated are 
located in the northwest treatment area. 
 
Recommendations  
There were four areas I am concerned about where follow-up is needed.  See “Areas of Concern” 
map below.  I have placed a yellow numbered box directly on top of each area of concern.   
 
Area of Concern #1 All of the infestations discussed in this area of concern are located directly 
adjacent to FS land on private land (signage states “trespassers will be shot”).  There is a wetland 
area that supports large T. ramossisima (<10 individuals), a patch of Marrubium vulgare (10-100 
individuals), M. officinalis (<10) and some large grasses that could not be identified, but may be 
exotic.  See Northwest WUI treatment map and photo 1.  There also was a drainage leading west 
of the wetland (on FS land) that contained the S. asper and M. sativa that were hand pulled.  
 
Area of Concern #2 In this area, landowners nearby are dumping their grass clippings and other 
landscaping debris on FS land.  There are multiple exotic species growing in or around the dump 
sites, and there were at least three individual piles of refuse.  M. parviflora (<10 individuals), S. 
asper (10-100 individuals), M. vulgare (10-100) and V. thapsus (<10) were the invasives 
identified surrounding the dumping areas.  There are also some large grasses that are likely 
exotic but could not be identified.  See Area of Concern #2 map, and photos 2, 3 & 4. 
 
Area of Concern #3 These infestations are on FS land adjacent to private landholdings. 
Infestations of S. tragus (100-1000 individuals), M. vulgare (10-100 individuals), S. asper (10-
100), M. officinalis (10-100), and S. altissimum (10-100) were encountered.  It would may be 
helpful to make direct contact with landowners, as it appears that disturbance from development 
is a main factor leading to these infestations.  See photo 5. 
 
Area of Concern #4 This is a parking area that supports S. tragus (two points of 100-1000 
individuals infestation is nearly continuous cover), M. vulgare (10-100), S. altissimum (10-100: 
individuals dead and have set seed), M. officinalis(<10), D. sophia (10-100), B. tectorum(100-
1000) and V. thapsus (10-100), V. bracteata (<10 ).  See Area of Concern #4 map and photo 6 of 











Photo 1.  T. ramosissima located in wetland adjacent to FS land.  Notice FS boundary marker in 








Photo 2. This is shows a grass clipping and other landscape refuse dump site on FS land.  










Photo 4. Large grasses growing in area of dumped yard waste.  These were not identified but 
may be exotic.   
 
 Photo 5. Area of concern #3 near private land.  Appears disturbance by landowners (earth 




















Interagency Weed Sentry Project Trip Report 
 
Report Date: September 29, 2009 
 
From: Jill Craig, Weed Sentry 
 
To:  USFS 
Attn: Jennifer Brickey, Botanist  
Marisa Anderson, Natural Resource Specialist 
Humboldt-Toiyabe National Forest 
Spring Mountains National Recreation Area 
4701 N. Torrey Pines Dr. 





Re:  Mountain Springs photopoints; September 15 & 19, 2009 
 
Methods Used 
I established fourteen photopoints within WUI treatment areas at Mountain Springs.  See map of 
photopoint locations.  I was instructed to establish at least three photopoints in each of the three 
larger WUI treatment areas and one photopoint in the four smaller treatment areas and record 
date, GPS location, and direction photo was taken for each photopoint.  Per our conversation, I 
subjectively selected photopoint locations that had visibility of the treatment area and a non-
organic point of reference. 
 
I will provide you with a CD of multiple photos at each photopoint and .shp files of photopoint 
locations.  Photos within this document have been compressed to reduce the file size for 
emailing.  I will provide the uncompressed document on CD as well.  
 
Photo point information 
















#14 – 634,805.314  3,987,212.601 Meters, 99° 
 
 





#16 - 634,851.616  3,987,340.660 Meters, 137° 
 
 






#18 - 634,543.094  3,986,530.831 Meters, 347° 
 
 






#20 - 634,350.800  3,986,692.533 Meters, 321° 
 
 






#22 - 634,668.214  3,986,501.970 Meters, 66° 
 
 






#24 - 635,434.640  3,986,661.941 Meters, 361° 
 
 












APPENDIX 2: FY2008 – FY2009 raw data 
TABLE OF CONTENTS 
SURVEYS BY AGENCY (CHRONOLOGICAL)      PG. 
 BLM………………………………………………………………………………. 1 
 NPS……………………………………………………………………………….. 8 
 OTHER…………………………………………………………………………… 16 
 USFS……………………………………………………………………………… 16 
 USFWS……………………………………………………………………………. 19 
INFESTATIONS BY AGENCY (CHRONOLOGICAL) 
 BLM…………………………………..…………………………………………… 22 
 NPS……………………………………..…………………………………………. 68 
 USFS………………………………………………………………………………. 110 
 USFWS…………………………………………………………………………….  129 
TREATMENTS BY AGENCY (CHRONOLOGICAL) 
 BLM…………………………………………...…………………………………… 146 
 NPS……………………………………………...…………………………………. 148 
 USFS……………………………………………..………………………………… 153 
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APPENDIX 3. Supporting personnel for Weed Sentry  
The Interagency Weed Sentry Project is implemented through a cooperative agreement between 
Lake Mead National Recreation Area and the University of Nevada Las Vegas Public Lands 
Institute (PLI).  PLI has utilized in some capacity, at least 9 people during the 2008/2009 project. 
(See table 1).  These include: program manager, research associate, research assistants, 1000-
hour contract botanists and a coordinator.  Employees have a total of 9 Bachelor of Science 
degrees, four Master of Science degrees and one Doctorate.  (See attached Curriculum vitae for 
individual employees.) Recruitment efforts have drawn candidates both locally and from across 
the United States.   Weed Sentry employees come from academic institutions such as: the 
University of Nevada, the University of Tennessee, Colorado State University, the University of 
Wisconsin, Northern Arizona University, Whitman College of Washington, and the College of 
William and Mary of Virginia.  This has provided the Weed Sentry Project with employees that 
bring solid educational training from a variety of institutions, along with a diverse scope of prior 
employment experiences and skill sets.  
During the 2004/2005 project, Weed Sentry employed interns as assistants on survey and 
monitoring crews and hired and trained eight to ten-person crews for large-scale, short-term 
control efforts.  Weed Sentry reported that although interns can provide low-cost labor, a 
drawback is high turnover, thus repeated training periods as interns come and go.  We surmise 
that, additionally, interns could be trained to identify a particular set of invasive species, but not 
to detect new invaders that may not be identified as noxious weeds yet.  By employing 
experienced botanists and ecologists during the present biennium, Weed Sentry has the ability to 
“read the landscape” and often detects new weeds which are not familiar native species or which 
fit the growth patterns of a weed.  This team of experienced scientists has grown the database of 
exotic weeds found in Clark County from 38 species in the 2004/2005 project, to its present 81 
species.  By including exotics that are not currently listed as noxious in the state, Weed Sentry 
can indicate to land managers which exotic species may be emerging noxious invasive species, 
and enable managers to start control before a species is officially deemed “noxious.”   
By employing highly qualified scientists, many of whom have advanced degrees, the Weed 
Sentry has been able to conduct scientifically rigorous research in addition to surveying and 
monitoring for weeds.  Previous training in and experience using the scientific method has 
enabled the program to design and initiate research and then document results by producing 
scientific journal articles.  All of the research that has been conducted has been geared toward 
answering questions land managers have about weeds, and has focused on determining 
appropriate control methods and understanding invasion mechanisms.    
It appears that employees who are involved in the design and implementation of research 
projects tend to have a high level of job satisfaction, reducing the amount of job turn over.  This 
has reduced the cost of repeatedly training new hires.  During the 2008-2009 project only one 
employee elected to quit, and this individual had already been working on the project since its 





Table 1. Type of employee appointment, number of employees of each type during at least part 
of the 2008/2009 project, whether each employee was fully or partially funded by Weed Sentry, 
the estimated hours spent working on Weed Sentry per person, and employee name.  Spencer 
terminated employment after FY2008, Craig elected to go from salaried research assistant to 






appointment Hours Employee 
Program 
manager 1 Partial 2000 Abella 
Research 
associate 1 Partial 3550 Engel 
Full 2000 Craig 
Full 2000 Spencer Research 
assistant 3 Full  4000 Suazo 
Full 1000 Craig 
Partial 1250 Embrey 
Partial 1250 Prengaman 1000-hour 
appointment 4 Partial  1500 Schmid 
Support staff 1 Partial  2000 Altman 










































































































































































































































































































































































































































































































































































































































































































M.S. University of Tennessee, Department of Ecology and Evolutionary Biology (2005) 
Thesis topic: Old-field plant community response to multiple interacting factors of global change. 
 
B.A. Agnes Scott College (2002)  
Self-designed environmental science major, graduated Cum Laude  
  
Academic Employment and Research 
12/2006-Present Research Associate  
Public Lands Institute, University of Nevada, Las Vegas 
 Conduct research and monitoring of Mojave Desert vegetation for responses to fire, 
rare plant habitats, and exotic plant species. 
 Map and monitor exotic plant populations through Weed Sentry program. 
 Collaborate with land managers associated with federal agencies including: National 
Park Service, Bureau of Land Management, and US Fish and Wildlife Service to 
conduct research in reference to management goals. 
 
5/2005-11/2006 Research Technician 
Lab of Dr. Jake Weltzin, University of Tennessee, Knoxville, in collaboration with Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. 
 Supervised research and was responsible for the operation and data collection on a 
global change experiment at Oak Ridge National Lab funded by the US Department 
of Energy program for ecosystem research.   
 Managed the lab of Dr. Jake Weltzin at the University of Tennessee.  Worked 
independently while Dr. Weltzin was on sabbatical with a position at the National 
Science Foundation headquarters.   
 Organized and supervised data collection conducted by myself, post-doctoral 
researchers, and undergraduate research assistants, oversaw undergraduate research 
assistants, developed research protocols and data collection frameworks, collaborated 
with researchers at external institutions, and wrote and published primary research. 
  
8/2002-5/2005 Masters Thesis Research  
Department of Ecology and Evolutionary Biology, University of Tennessee, Knoxville 
 Investigated plant community responses to the global change factors of CO2, 
temperature, and water as examined in the project “community and ecosystem 
response to global change: interactive effects of atmospheric carbon dioxide, surface 
temperatures, and soil moisture on global change.”   
 Designed experiments and monitoring to assess species-specific and community-
level responses to the global climatic and atmospheric change exhibited through plant 
morphology, phenology, recruitment, foliar cover, and feedbacks from the 
competitive interactions among constituent individuals and species. 
 
5/2001-8/2001 REU Participant (NSF sponsored Research Experience for Undergraduate    Students) 
Rocky Mountain Biological Lab (Gothic, CO, www.rmbl.org) 







 Investigated factors affecting hummingbird visitation to the plant Ipomopsis 
aggregata (Polemonaceae) in relation to nectar robbers (usually Bombus 
occidentalis) through plant fitness components such as visitation rate and pollen 
deposit.  
 
5/2000-8/2000 Ecological research intern  
  University of Minnesota BioCON project intern (Peter Reich, PI) 
 Monitored vegetative changes between plots receiving elevated CO2 concentrations 
and nitrogen enrichment.   
 Conducted a vegetative survey monitoring successional changes in fields, savannas, 
and forested areas, prescribed burn units, and nitrogen enrichment sites.  
 Independent project quantifying mycorrhizal content of roots of native prairie species 
associated with a competition experiment. 
 
8/2000-5/2002 Independent research at Agnes Scott College 
 Designed and conducted germination experiments comparing the germination rates 
among the three main achene morphologies of Grindelia ciliata by varying watering 
amount and varying the pericarp status.   
 Examined germination dynamics among five closely related species in the genus 
Grindelia. 
 
8/2000-5/2002  Herbarium and Greenhouse Assistant  
Agnes Scott College Herbarium (Dr. J. Phil Gibson, Curator and Director) 
 Managed herbarium including: collection, identification, mounting, and cataloging 
vascular plants.   
 Maintained greenhouse, including care such as: watering, fertilizing, repotting, and 
insect pest control of native and exotic plants.   
 Oversaw and provided logistical support for undergraduate class research projects. 
 
8/1999-5/2002 Research Assistant  
Agnes Scott College (Dr. Phil Gibson, Professor Biology Department) 
 Studied the evolution of plant reproductive ecology among several Asteraceae 
species (highlighting the function and evolution of achene dimorphism) focusing on 
the genus Grindelia.  
 
1/1999-5/1999 Presidential Research Scholar 
Agnes Scott College (Decatur, GA) 
  Biology Department (Dr. Phil Gibson) 
 Studied differences within and among populations of two species of Asteraceae 
(Grindelia ciliata and Heterotheca subaxillaris), both with strongly dimorphic 
achenes.  Morphological and life history traits were closely monitored in plants 
collected from field sites as well as those germinated in the greenhouse.  Gel 
electrophoresis was utilized extensively to isolate proteins and determine allelic 
variability among and within populations. 
   
Honors/Awards 
2004  UTK EEB Travel Grant to attend Ecological Society of America Meeting  
2004  UTK EEB Graduate Research Grant $800 




2003 Award to attend TERACC (Terrestrial Ecosystem Response to Atmosphere and Climate 
Change) conference from GCTE (Global Change and Terrestrial Ecosystem group), all 
expenses paid, Lake Tahoe, CA. 
2001   Doerpinghaus award (Stipend for summer study in Biology, $1000)  
1999-2002  Deans Honor list  
1999-2000  Presidential Research Scholar  
1998-2002  Letitia Pate-Evans Scholarship for Academic Excellence 
1998-2002  HOPE (Georgia State Merit Based Scholarship) 
 
Research/Lab Skills 
Vegetative cover analysis, plant taxonomic identification, gel electrophoresis, soil sampling techniques 
and nutrient/component analyses, spectroradiometry, gas, liquid, and thin layer chromatography, basic Li-
COR 6200, 6400 and 7500 use, net nitrogen mineralization, tissue %C and %N analyses using a 
combustion elemental analyzer, basic PLFA (phospholipids fatty acid analysis) extraction experience, 
reptile and amphibian identification 
 
Computer Skills 
Microsoft Word, Excel, PowerPoint, Access 
Experience with statistical analysis programs SPSS, JMP, SAS, NCSS, PC-ORD 




Related Activities/ Society Memberships 
Ecological Society of America (2001-2009) 
Association of Southeastern Biologists (2002-2006) 
Botanical Society of America (2001-2002) 
Oakhurst Community Garden volunteer (community outreach programming, 2000- 2002) 
Mortar Board, National Collegiate Honor Society (2000- 2002) 
ASC Green Earth Organization (1998-2002, president 2001-2002) 
Tri-Beta Biological Honor Society (1998-2002) 
UGA State Botanical Garden volunteer (1997-1999) 
 
Peer-reviewed Journal Articles 
Abella S. R., E.C. Engel, C.L. Lund and J.E. Spencer. (accepted). Early post-fire plant colonization on a 
Mojave Desert burn. Madrono.  
Engel, E. C., J.W. Weltzin, R.J. Norby and A.C. Classen. 2009. Responses of an old-field plant  
community to the interacting factors of elevated CO2, warming, and soil moisture. Plant Ecology 
2(1):1-11. 
Dermody O., J.F. Weltzin, E.C. Engel, P. Allen and R.J. Norby. 2008. How do elevated CO2,  
warming, and reduced precipitation interact to affect soil moisture and LAI in an old field 
ecosystem? Plant and Soil 308:255-266. 
Engel, E.C. and J.W. Weltzin.  2008.  Can community composition be predicted from pairwise  
species interactions? Plant Ecology 195(1):77-85. 
Weltzin, J.F., R.T. Belote, L.M. Williams, J.K. Keller, E.C. Engel. 2006. Authorship in ecology:  
attribution, accountability, and responsibility. Frontiers in Ecology and the Environment 
4(8): 435–441. 
Engel, E.C. and R. Irwin. 2003. Relationship between pollinator-visitation rate and pollen  






Formal and Invited Presentations 
Engel, E.C. and S.R. Abella.  Plant community recovery along a fire chronosequence in the  
Mojave desert of southern Nevada.  Ecological Society of America meeting. Albuquerque, NM; 
August 2-7, 2009. 
Abella, S.R., E.C. Engel, D.J. Craig, S.D. Smith, C.L. Lund, A.C. Newton, and J.L. Gunn. Post- 
fire plant recovery and restoration in the Mojave and Sonoran Deserts of western North America. 
The Desert Tortoise Council Symposium (invited), Mesquite, NV; February 21, 2009. 
Engel, E.C., S.R. Abella, and C.L. Lund.  Seeding effectiveness and natural regeneration of  
Mojave desert plant communities after 2005 wildland fires. Natural Areas Association Annual 
Conference, Nashville, TN; October 2008. 
Engel E.C., J. Jaeger, and S.R. Abella.  Vegetative manipulations promoting suitable R. onca habitat.  
Lower Colorado River Basin Riparian Revegetation Workshop, Las Vegas, NV; May 7-9, 2008. 
Engel, E.C. Global climate change and implications for ecological restoration. (Lecture)  
Restoration ecology course, S. R. Abella, Instructor, Dept of Biology, University of Nevada, Las 
Vegas; April 9, 2008. 
Engel, E.C. and S.R. Abella.  Factors influencing exotic species richness and abundance within  
ponderosa pine forests near Flagstaff, AZ.  Ninth Biennial Conference on Research on the 
Colorado Plateau, Flagstaff, AZ; October 29 – November 1, 2007.  
Engel, E.C. Global climate change and implications for ecological restoration. (Lecture)   
Restoration ecology course, S. R. Abella, Instructor, Dept of Biology, University of Nevada, Las 
Vegas; April 11, 2007. 
Engel, E.C., J.F. Weltzin, and R.J. Norby.  Interactive effects of warming and water availability  
on NDVI in an old-field community global change experiment, Association of Southeastern 
Biologists Annual Meeting, Gatlinburg, TN; March 29 – April 1, 2006.   
Engel, E.C., J.F. Weltzin, and R.J. Norby.  Species-specific and community responses of an  
old-field plant community to the interacting factors of elevated [CO2], warming, and soil 
moisture content. Ecological Society of America Annual Meeting, Montreal, Quebec; 
August 7-12, 2005.   
Engel, E.C., J.F. Weltzin, and R.J. Norby.  Response of an old-field plant community to  
elevated, temperature, CO2, and soil moisture availability:  What is the role of biotic 
interactions?  Ecological Society of America Annual Meeting, Portland, OR; August 1-6, 
2004.   
Weltzin, J., P. Allen, R. Norby, E.C. Engel, L. Souza, S. Wan, Old-field communities and global  
change: Interactive effects of carbon dioxide, temperature, and soil moisture. Ecological 
Society of America Annual Meeting, Portland, OR; August 1-6, 2004.    
Engel, E.C. and J.F. Weltzin.  What factors drive the response of an old-field plant community to the 
interactive effects of CO2, temperature, and soil water availability?  Association of Southeastern 
Biologists Annual Meeting, Memphis, TN; April 14-17, 2004. 
Weltzin, J.F., P.B. Allen, R.J. Norby, E. Buckner, E.C. Engel, L. Souza, and S. Wan.   
Community and ecosystem response to global change: the Old-field Community Climate and 
Atmospheric Manipulation (OCCAM) project.  Association of Southeastern Biologists Annual 
Meeting, Memphis, TN; April 14-17, 2004. 
Gibson, J.P., A. Tomlinson, and E.C. Engel.  Pericarp characteristics and the expression of  
heterocarpy in Grindelia ciliata (Asteraceae).  Association of Southeastern Biologists Annual 
Meeting, Memphis, TN; April 14-17, 2004. 
Engel, E.C. Response of an Old-Field Community to the Interacting Factors of [CO2],  
Temperature, and Soil Moisture Availability:  What is the Role of Biotic Interactions?  UTK EEB 




Engel, E.C. Species interactions and competition.  Introduction to Ecology course, J. Weltzin  
Instructor, Dept of Biology, UTK; October 9, 2003.  
Engel, E.C. and J.F. Weltzin.  What factors drive the response of an old-field community to the  
interactive effects of  CO2, temperature, and soil water availability? South-East Ecology, 
Population Genetics, and Evolution (SEEPAGE) annual meeting, South Holston Lake, VA; 
September 19-21, 2003.  
Engel, E.C. and J.F. Weltzin.  How does plant competition mediate the effects of CO2,  
temperature, and soil water availability? Ecological Society of America annual meeting, 
Savannah, GA; August 3-8, 2003.  
Engel, E.C., J.F. Weltzin, R.J. Norby, R.M. Miller, and P.B. Allen. Old-field Community  
Climate and Atmospheric Manipulation facility (OCCAM) - Community and ecosystem 
response to global change: interactive effects of atmospheric carbon dioxide, surface 
temperatures, and soil moisture. Terrestrial Ecosystem Response to Atmospheric and 
Climate Change (TERACC) Workshop, Lake Tahoe, CA; April 27-30, 2003.  
Gibson, J.P. and E.C. Engel. Pericarp characteristics and the expression of heterocarpy in  
Grindelia ciliata (Asteraceae).  Botanical Society of America Annual Meeting, August 2002. 
Engel, E.C. and J.P. Gibson.  The role of the pericarp as an inhibitor to germination in five  
species of Grindelia (Asteraceae).  Spring Annual Research Conference, Agnes Scott College; 
April 2002. 
  
Teaching experience (science-based) 
Healthy Streams workshop – Destination Imagination program for rising 9th graders, May 26,  
2006 
Astronomy workshop – Third grade class at Spring Hill Elementary School middle school, May  
13, 2005 
Snakes Alive! Herpetology Workshop (Grades 4-6) – University of Tennessee, July 14-18, 2003  
and July 18, 2004 
2004 Graduate Teaching Assistant: Humankind in a Biotic World (Biology 102)  
2004 Graduate Teaching Assistant: Astrobiology (Biology 102)  









Public Lands Institute 
University of Nevada Las Vegas 





2000 – 2006 University of Central Florida, Orlando, FL 
Master of Sciences, Biology 
Thesis: Responses of small rodents to restoration and management techniques of Florida scrub at 
Cape Canaveral Air Force Station, Florida. 
 
1996 – 2000 University of Central Florida, Orlando, FL 
Bachelor of Sciences, Biology 
 
EXPERIENCE 
2007 - Present Public Lands Institute University of Nevada Las Vegas 
Research Assistant 
Experimental design and implementation of field studies aim to advance understanding of 
the ecology and management of Mojave Desert Ecosystem. Current research projects 
seek to understand the role of native granivores (i.e. small nocturnal rodents and harvester ants) 
on seed consumption and dispersal of Sahara mustard (Brassica tournefortii), an invasive plant. 
In addition, Sahara mustard populations and soil seed bank dynamics are being studied to develop 
a science-based management approach. The effects of habitat heterogeneity, spatial patterns of 
plant composition and diversity are being investigated to understand the abundance, species 
richness and composition of Tenebrionid beetles in Mojave Desert rare plant habitats. 
 
2006 - 2007 Colorado State University Department of Soil and Crop Sciences 
Research Assistant Shortgrass Steppe LTER 
Was responsible for coordinating a 10 people field crew to collect data on several field 
experiments on shortgrass steppe in northeast Colorado. Field studies encompassed 
biogeochemical and atmospheric processes, population and community dynamics of small 
mammals, grassland nesting birds, arthropods and quantification of net primary production of 
shortgrass steppe vegetation. Instructed field crew on how to use established ecological methods, 
line transect technique, Daubenmire technique, pitfall traps ,Sherman live traps and soil coring for 
data collection of plant and animal species. Involved in every aspect of data collection. Used 
Garmin GPS to collect GIS data of experimental plots and created GIS files using ArcGIS 9 and 
Arcview 3.2x. Used telemetry techniques to locate and track swift fox (Vulpes velox). 
 
2003 –2005 University of Central Florida Department of Biology 
Graduate Research Assistant 
Live trapped small mammals using mark / recapture techniques, and documented responses to 
prescribed burns, mechanical manipulation of vegetation and a combination of fire and 
mechanical treatments in coastal scrub habitats. Planned, developed and managed all aspects of 
data entry into Access, Excel and GIS/Arcview databases. Trained field assistants on live 





2000 – 2004 Florida Department of Environmental Protection 
Biological Scientist I 
Assisted District and Park Biologists with land management of state parks. Actively involved in 
prescribed burns, control of invasive species and ecological restoration of degraded fire 
dependent plant communities. Conducted research on small mammal population dynamics, and 
effects of prescribed burning on plant and animal populations. 
 
AWARDS 
2000 68th Annual Meeting of the Florida Academy of Sciences, Honorable Mention oral presentation 
2009 Certificate of Achievement for advising students on Ecology and Restoration, Environmental 
Studies Department, University of Nevada Las Vegas 
 
GRANTS 




PEER- REVIEWED PUBLICATIONS 
Suazo, A. A., J. E. Fauth, J. Roth, C. Parkinson, and J. I. Stout. 2009. Responses of small 
rodents to habitat restoration and management for the imperiled Florida Scrub-Jay. Biological 
Conservation 142:2322-2328. 
Suazo, A. A., and A. T. DeLong. 2007. Responses of old-field mice (Peromyscus polionotus) to 
consecutive days of live trapping. American Midland Naturalist 158:395-403. 
Suazo, A. A., A. T. DeLong, A. A. Bard, and D. M. Oddy. 2005. Repeated capture of beach mice 
(Peromyscus polionotus phasma and P. p. niveiventris) reduces body mass. Journal of Mammalogy 86 
(3):520-523. 
 
NON-PEER REVIEWED PUBLICATIONS 
Suazo, A. A. Response of Sahara mustard (Brasica tournefortii) to water and soil disturbance. 2009. 
Mojave Applied Ecology Notes 2(1): 4. www.unlv.edu/staff/Cengel/DDFRGHome.htm 
Suazo, A. A. The impact of native granivorous rodents on the spatial distribution of Sahara mustard 
(Brassica tournefortii), an exotic invasive species. 2008. Mojave Applied Ecology Notes 1(2): 5. 
www.unlv.edu/staff/Cengel/DDFRGHome.htm 
Suazo, A. A. Responses of Peromyscus polionotus niveiventris and P. gossypinus to prescribed fire and 
mechanical thinning of Florida scrub. 2007. Peromyscus Newsletter Number 42 at  
http://stkctr.biol.sc.edu/Peromyscus.Newsletter.htm 
 
PUBLICATIONS IN PREPARATION 
Suazo, A. A., D. J. Craig, and S. R. Abella. Seed removal by granivores in burned Mojave Desert habitat: 
implications for re-vegetation to be submitted to Journal of Arid Environments 
Suazo, A. A., J.E. Spencer, E. C. Engel, S. R. Abella. Responses of native and exotic invasive winter 
Mojave Desert annuals to water additions and soil disturbance to be submitted to Journal of Arid 
Environments 
Suazo, A. A., S. Kumar, and J.I. Stout. Small mammal abundance associated with landscape composition 
and context to be submitted to Biodiversity and Conservation 
 
PRESENTATIONS 
Suazo, A. A., D. J. Craig, and S. R. Abella. 2009. Seed removal by granivores in burned Mojave Desert 




Lee, A., and A. A. Suazo. 2009. The effects of burial depths and substrate on seed emergence of the 
exotic species Bromus rubens and Brassica tournefortii. Restoration Ecology Undergraduate Symposium. 
Department of Environmental Studies, University of Nevada Las Vegas. 
San, A., and A. A. Suazo. 2009. Seed removal of Brassica tournefortii in the Mojave Desert at Lake 
Mead National Recreation Area. Restoration Ecology Undergraduate Symposium. Department of 
Environmental Studies, University of Nevada Las Vegas. 
Suazo, A. A., D. J. Craig, and S. R. Abella. 2008. Seed removal by granivores in burned Mojave Desert 
habitat: implications for re-vegetation. Wildfire and invasive plants in American Deserts. Reno, NV. 
Suazo, A. A., J. E. Spencer, and S. R. Abella. 2008. Response of Sahara mustard (Brassica tournefortii) 
to soil disturbance, and water addition in the southern Mojave Desert. Poster presentation: 93rd  
Ecological Society of America Annual Meeting, Milwaukee, WI. 
Suazo, A. A, S. Kumar, and I. J. Stout. 2007. Habitat heterogeneity influences small mammal abundance 
at Cape Canaveral, Florida USA. Poster presentation: 92nd Ecological Society of America Annual  
meeting, San Jose, CA. 
Suazo, A. A, J. E. Fauth, J. D. Roth, and I. J. Stout. 2007. Responses of small rodents to restoration and 
management techniques of Florida scrub. Poster presentation: 87th American Society of Mammalogists 
Annual Meeting, Albuquerque, NM. 
Suazo, A. A, and A. T. DeLong. 2006. Responses of old-field mice (Peromyscus polionotus) to 
consecutive days of live trapping. Poster presentation: 91th Ecological Society of America Meeting 
Annual Meeting, Memphis, TN. 
Suazo, A. A., I. J. Stout, J. E. Fauth, J. D. Roth. 2005. Populations of threatened southeastern beach 
mouse (Peromyscus polionotus niveiventris) in a managed landscape. Oral presentation: 90th Ecological 
Society of America Annual Meeting, Montreal, Canada. 
DeLong, A. T., A. A. Suazo, M. M. Keserauskis, J. F. Degner, P. F. Quintana-Ascencio, J. D. Roth, C. L. 
Parkinson, and I. J. Stout. 2005. Multiple approaches to understanding the dynamics of a small mammal 
in habitats shaped by fire, salinity and hurricanes. Poster presentation: 90th Ecological Society of 
America Annual Meeting, Montreal, Canada. 
Suazo, A. A., and A. T. DeLong. 2005. Environmental temperature effects on mass change of old-field 
mice (Peromyscus polionotus). Poster presentation: 85th American Society of Mammalogists Annual 
Meeting, Springfield, MO. 
Suazo, A. A., and A. T. DeLong. 2004. Does prescribed fire affect the population dynamics of the old-
field mouse (P. p. rhoadsi)? Oral presentation: 89th Ecological Society of America Annual Meeting, 
Portland, OR. 
Suazo, A. A., and A. T. DeLong. 2004. Does prescribed fire affect the population dynamics of the old-
field mouse (P. p. rhoadsi)? Oral presentation: Florida Chapter of the Wildlife Society, Spring 
Conference, Mt. Dora, FL. 
Suazo, A. A., and A. T. DeLong. 2004. Is the response of the old-field mouse (P. p. rhoadsi) to fire 
positive, negative or neutral? Oral presentation: 68th Annual Meeting of the Florida Academy of 
Sciences, Orlando, FL. 
Suazo, A. A., and A. T. DeLong. 2004. Does prescribed fire affect the population dynamics of the old-
field mouse (P. p. rhoadsi)? Poster presentation: Florida Park Service Biologists Annual Meeting, 
Apopka, FL. 
Suazo, A. A., A. T. DeLong, A. A. Bard, and D. M. Oddy. 2004. Weight loss in subspecies of the old 
field mouse in inland and coastal Florida. Poster presentation: Florida Park Service Biologists Annual 
Meeting, Apopka, FL. 
Suazo, A. A., A. T. DeLong, A. A. Bard, and D. M. Oddy. 2003. Weight loss in species of the old field 
mouse in inland and coastal Florida. Oral presentation: 88th Ecological Society of America Annual 




Suazo, A. A., A. T. DeLong, A. A. Bard, and D. M. Oddy. 2003. Weight loss as a trap response in 
endangered beach mice, P. polionotus ssp. Oral presentation: 67th Annual Meeting of the Florida 
Academy of Sciences, Orlando, FL. 
 
PROFESSIONAL MEMBERSHIPS 
2004 – Present Ecological Society of America 
2004 – Present American Society of Mammalogists 
2004 – Present Natural Areas Association 
 
OTHER PROFESSIONAL ACTIVITIES 
2008- Present Mentor Undergraduate Biology students, University of Nevada Las Vegas 
2007 Mentor Ecological Society of America’s Strategies for Ecology Education, Development and 
Sustainability (SEEDS) program 
1998 – 1999 University of Central Florida Department of Biology Field Research Assistant 
 
HONORS 
2000 – 2002 Americorps Scholarship, $9,000 for school expenses 
 
CERTIFICATIONS 
S-190 Intro to Fire Behavior 
S-130 Intro to Fire Suppression 
S-212 Wildfire Power Saws 
S-290 Intermediate Fire Behavior 
S-131 Advanced Firefighter 
S-211 Portable Pumps and Water use 
RX-310 Intro to Fire Effects 
Florida Fire Behavior 
Prescribed Fire, Wildlife and Habitat Management in Florida 
PMS-419 Engine Operator 
 
SKILLS 
Microsoft Access, Microsoft Excel, Microsoft PowerPoint, Microsoft Word, SPSS 11.5, R statistical 
language, Trimble Pathfinder, Arcview 3.2, Arcpad 6.2., 4WD vehicle, ATV, Type 6 fire engine, Trimble 




1000 HOUR APPOINTMENT 




8/2004-12/2006 University of Wisconsin, Madison, Department of Landscape Architecture  
M.S. Landscape Architecture, Restoration ecology emphasis 
Cumulative GPA: 3.8 
Thesis topic:  The structure and composition of tallgrass prairie plant communities  
 
8/1998-12/2001 University of Minnesota, Twin Cities, Department of Natural Resources and 
Environmental Studies 
B.S. Natural Resources and Environmental Studies, Resource conservation and 
environmental management emphasis 
Cumulative GPA: 3.5 
8/1999-5/2000 New Mexico State University – Las Cruces  
National Student Exchange 
Cumulative GPA: 3.7 
 
EMPLOYMENT 
University of Nevada; Public Lands Institute                      Las Vegas, NV 
Weed Sentry Crew Leader                                        October 2008 - present 
Coordinate and conduct weed surveys on public lands throughout Clark County, Nevada.  Use 
Global positioning (GPS) and Geographic Information Systems (GIS) to collect, catalogue and 
distribute weed information.  Prepare presentations and write reports. 
Research Assistant                   November 2006 – October 2008 
Designed and implemented Mojave restoration and invasion research to answer land manager 
questions. 
 
United States Fish and Wildlife Service; Partners for Private Lands         Madison, WI 
Student Hourly                             January 2005 - April 2005 
Assisted with site visits, prepared sites for prescribed burns and assisted with prescribed burns, 
interacted with landowners, assisted with the preparation and ordering of interpretive signs, 
created a GIS map of Karner Blue locations 
 
United States Department of Agriculture; Agricultural Research Service                    Sidney, MT 
Agricultural Weed Technician                              May 2004 - August 2004 
Assisted with research on agricultural weeds. Processed samples and entered data into Excel. 
Operated a tractor and riding lawnmower.  
Grassland Ecology Technician             May 2002 - May 2004 
Assisted with the setup, data collection and takedown phases of multiple experiments involving 
the effects of land management practices on vegetation, soil and grasshoppers in the northern 
Great Plains. Identified common plant and grasshopper species. Operated an 4-wheel-drive, 
manual transmission vehicle off road. Regularly used GIS and GPS programs. Analyzed samples 
using an analytical balance and organized and entered data into Excel 
 
University of Minnesota; Department of Horticulture                         St. Paul, MN 




Assisted graduate students with research focusing on restoration ecology and invasive plant 
species. Performed routine greenhouse maintenance of aquatic collections, seed bank studies and 
cold tolerance studies. Collected native aquatic plants in the field and voucher specimens for the 
herbarium. Was responsible for researching, compiling and entering data into an extensive Access 
database. Wrote technical papers 
 
Minnesota State Parks; Wild River State Park                             Center City, MN 
Volunteer Coordinator Intern                          May 2001 - October 2001 
Trained and led volunteers for an extensive prairie and oak savanna restoration project. Prepared 
and presented interpretive programs focusing on conservation and restoration issues. Composed 
press releases. Assisted with resource management duties (seed collection, seed sowing and 
transplanting native vegetation). 
 
National Park Service; Theodore Roosevelt National Park                    Medora, ND 
Volunteer, Student Conservation Association                                                         July 1998 – August 1998 
Repaired badly eroded trails using soil conservation practices. Installed waterbar, built simple 
bridges, smoothed birm, removed asphalt. Transplanted vegetation in an effort to slow erosion. 
 
TEACHING EXPERIENCE 
University of Wisconsin; Department of Landscape Architecture                     Madison, WI 
Graduate teaching assistant, Restoration ecology (666)                                       Fall 2005  
 
University of Wisconsin; Department of Botany                                 Madison, WI 
Graduate teaching assistant, General ecology (420)           Summer 2005 
 
PUBLICATIONS 
Craig, D.J., J.E. Craig, S.R. Abella, C.H. Vanier. (in press). Factors affecting exotic annual plant cover 
and richness along roadsides in the eastern Mojave Desert, USA. Journal of Arid Environments.  
  
Craig, J.E. and S.R. Abella. 2008. Vegetation of Grassy Remnants in the Las Vegas Valley, Southern 
Nevada. Desert Plants 24(1):16-23. 
 
SPECIAL TRAINING 
 Heart Savers CPR and First Aid. (Exp. 17 October 2011). 
 Nevada Restricted Use Pesticide Certificate.  Nonprimary principal commercial applicator to apply or 
supervise the application of restricted use pesticides in the categories of: Forest, Aquatic, Right-of-
way, and Greenhouse and Nursery Pest Control. (Exp. 31 Dec 2010). 
 Department of the Interior Motorboat Operators Certification Course (approved by National 
Association of State Boating Law Administrators) (March 2007). 
 ESRI’s Learning ArcGIS 9 Spatial Analyst (October 2006). 
 PC-ORD Workshop, University of Minnesota (January 2006). 
 ESRI’s Learning ArcGIS 9 (October 2005). 
 Fire training: I-100 ICS Orientation, S-190 Introduction to Wildland Fire Behavior, S-130 Firefighter, 
L-180 Human Factors on the Fireline (March 2005). 
 
HONORS 
Awarded Landscape Architecture Departmental Travel Grant (2005, 2006)   
Member National Society of Collegiate Scholars  









 Craig, J.E. Restoration ecologist. Oral presentation at Iverson Elementary School’s Second Annual 
Career Day. 16 July 2009.  
 Craig, D.J., J.E. Craig, and S.R. Abella. Road corridor surveys alone may not reliably detect extent of 
exotic annual plant distributions. Poster presentation at the 2009 George Wright Society Biennial 
Conference on Parks, Protected Areas, and Cultural Sites, Portland, OR. 3 March 2009. 
 Craig, D.J., J.E. Craig, and S.R. Abella. Implications for management prioritization of exotic annual 
weed monitoring near roadsides in the eastern Mojave Desert, USA. Poster presentation at the 
Wildfires and Invasive Plants in American Deserts conference, Reno, NV. 9 December 2008. 
 Craig, D.J., J.E. Craig, and S.R. Abella. Exotic annual plant invasions and their relationships to roads 
and native perennial species in the Mojave Desert, southwestern USA. Poster presentation at the 35th 
Natural Areas Association conference, Nashville, TN. 15 October 2008. 
 Craig, J.E. Restoration ecologist. Oral presentation at Iverson Elementary School’s First Annual 
Career Day. 24 July 2008. 
 Craig, J.E., S.R. Abella, J.E. Spencer and A. Sprunger. The invasibility of riparian and upland areas 
surrounding springs at Desert National Wildlife Refuge.  Invited oral presentation at the Lower 
Colorado River Basin Riparian Revegetation Workshop Las Vegas Springs Preserve, Las Vegas, 
Nevada. 7 May 2008. 
 Bangle, D. and J.E. Craig. How a botanist prepares herbarium specimens. Activity for Lake Mead’s 
First Annual Junior Ranger Day. 26 April 2008.  
 Craig, J.E., S.R. Abella, J.E. Spencer and A. Sprunger. Spring Invasibility at Desert National Wildlife 
Refuge. Public Lands Institute staff meeting, Las Vegas, Nevada. 21 April 2008.  
 Craig, J.E., S.R. Abella, J.E. Spencer and A. Sprunger. Research on the Sheep Range. Invited lecture 
at Restoration ecology course, S. R. Abella, Instructor, Dept of Biology, University of Nevada, Las 
Vegas. 2 April 2008.  
 Craig, J.E. and J.A. Harrington. Structure and composition of tallgrass prairie plant communities 
along east-to-west and north-to-south gradients within the central United States. Poster presentation at 
the 33rd Natural Areas Conference 2006.  
 Craig, J.E. and J.A. Harrington. Structure and composition of tallgrass prairie plant communities 
along east-to-west and north-to-south gradients within the central United States. Poster presentation at 
the 20th North American Prairie Conference in Kearney, NE. 23-26 July 2006.  
 
PROFESSIONAL SERVICE 
 Editor of the quarterly newletter, Mojave Applied Ecology Notes (Volumes 1 & 2, Issues 1-4). 
 Reviewer for Southwest Rare Plant conference proceedings. 
 Assisted with a manuscript review for Forest Ecology and Management. 
 Reviewer for Rocky Mountain Research Station Research Notes (2 articles). 
 Reviewer for the Fort Valley Centennial conference proceedings. 
 Provided a book review for the Natural Areas Journal. 








Whitman College - Walla Walla, WA 
B.A. Biology, GPA: 3.2, May 2006 
School for Field Studies Costa Rica – Semester Abroad Spring 2005 
 
RELEVANT EXPERIENCE 
Public Lands Institute Field Technician                         November 3, 2008 - Present (40 hrs/week) 
Boulder City, NV 
Worked on a three-person crew establishing permanent plots throughout the Lake Mead National 
Recreation Area to monitor vegetation change. Backcountry hiking throughout the Great Basin, Mojave 
and Sonoran deserts and identifying plants down to species level were the main duties. 
 
Eastern NV Landscape Coalition Research Technician     August 7, 2008 - September 2008 (40 hrs/week) 
Ely, NV 
Worked as part of a crew monitoring post-fire vegetation regrowth in the Great Basin and parts of the 
Mojave. Fieldwork included establishing plots, identifying plants in the field, hiking, while camping 6 days a 
week.  
 
MO Department of Conservation Field Technician          Sept. 17, 2007 - October 31, 2007 (40 hrs/week) 
Chilicothe, MO 
Surveyed for bobwhite quail coveys in buffered and non-buffered fields, using quail calls to estimate covey 
locations. Vegetation surveys were conducted at all research sites. 
 
Denver Botanic Gardens Research Intern          June 4, 2007 - August 10, 2007 (40 hrs/week) 
Denver, CO 
Worked with various agencies (BLM, CNHP) collecting data on rare plant species in western Colorado 
and Utah, as well as invasive plant species. Familiarity with flora of western Colorado.  
 
Desert Tortoise Line Distance Field Technician              March 5, 2007 - June 1, 2007   (40–50 hrs/week) 
Henderson, NV              March 2, 2008 - April 16, 2008   (40–50 hrs/week) 
Surveyed for the threatened desert tortoise in the Mojave Desert. Duties included walking a 12-km transect 
line sampling for tortoises, radio telemetry, handling and weighing tortoises. 
 
BLM and Chicago Botanic Gardens Internship                 June 5, 2006 - November 9, 2006 (40 hrs/week) 
Hines, OR 
Worked under the supervision of a fire ecologist. Tasks included establishing plots to monitor vegetation 




Backpacking, camping, 4x4 driving, map and compass orientation, desert survival, radio telemetry, 
dichotomous keys (Flora of North America, Jepson Desert Manual, Intermountain Flora), electro-
shocking, mist-netting 
Certified wilderness first aid (March 2008) 
Technical Skills 






Garden Club of America – Summer Scholarship in Field Botany                    July 2005 – September 2005 









The College of William and Mary, Bachelor of Science, May 2007.  
Williamsburg, VA    
Majors: Biology and Environmental Science, GPA: 3.69, Magna Cum Laude.  
                             
Rutherford B. Hayes High School, June 2003.  
Delaware, Ohio    
Graduated Valedictorian.   
   
Relevant Experience:  
April 2009-August 2009: Field Crew Leader with the Eastern Nevada Landscape Coalition  
I was responsible for a 3-person crew on the same project I worked in 2008. As a crew leader, I 
planned my crew’s daily schedule, kept records of our unknown plants, navigated, taught my 
crew the protocols and the plants, and worked to maintain our safety and efficiency in the field.  
   
November 2008-March 2009: Seasonal Botanist with the Public Lands Institute of the University of 
Nevada, Las Vegas  
I set-up a research project to study the relationship between soil composition and plant 
community across Lake Mead NRA. I work with two other botanists to visit old soil survey sites 
and establish vegetation monitoring plots there. Skills involved included navigation, plot set-up 
and sampling, plant identification using a key, data management, GIS mapping and analysis, and 
planning and coordination with my coworkers and boss.  
   
September 2008 and March 2008-May 2008: Vegetation Technician with the Eastern Nevada Landscape 
Coalition  
I worked with a field crew to collect cover and density data for BLM research on the effects of 
seeding treatments on the post-burn growth of Mojave desert and high desert  rangeland. Skills 
included plant identification, cover and density estimates, GPS navigation, and backcountry 
living. See Reference 2.  
               
June 2008-August 2008: Vegetation Technician for the Central Alaska Network of the National Parks 
Service in Denali National Park, Alaska  
I worked a backcountry field crew on a long-term ecological research project. My responsibilities 
included taking plant identification, plot location data, transect cover measuring and mapping 
the trees and saplings.  





September 2007-February 2008: Plant Ecology Research Intern at Archbold Biological Station  
I worked with the lab on endemic plant demography, fire ecology,and restoration dynamics. Skills 
include keying and identification, collection of basic demographic and community data, and 
ability to follow established research protocols on a variety of projects. Daily work involved 
GPS, plot creation, vegetation cover sampling, grass and sedge identification and data analysis. I 
assisted on several prescribed burns, lighting with a drip torch, launching temperature data-
loggers, sampling post-burn effects, and monitoring resprouting. See Reference 1.  
 
Summer 2007: Research Communication Intern for the Alaskan Marine Conservation Council Summer 
internship working with scientific literature to bring conservation information to a public 
audience. Wrote fact-sheets and power-points. Reference 4.  
   
2003-2006: Hurricane Damage in the Virginia Coastal Plain  
Skills included tree identification, plot establishment, P/A data collection, damage assessment, 
data management and statistical analysis. Manuscript published in the Journal of the Torrey 
Botanical Society Fall, 2008. See Reference 3.  
   
Technology/Language Skills:  
              -GPS navigation and data collection  
              -GIS: ArcMap/ArcCatalog  
              -Data-management software: Excel, Access, SPSS, and PC-ORD  
              -Strong written communication skills  
              -First-author on two scientific manuscripts, wrote published fact-sheets for AMCC, and wrote for 
4 years as a weekly columnist in the university newspaper.  
              -Proficient in Portuguese  
              -Experienced backpacker and hiker  
   
Honors and Memberships:  
              National Association of Science Writers  
              National Society of Collegiate Scholars member  











B. Sc., 2005 College of the Liberal Arts and Sciences of the University of Florida, Gainesville, FL. Major in Botany,  
GPA 3.5; cumulative 3.19 (semesters). Bright Futures Scholarship recipient. 
 
RELEVANT COURSEWORK 
Biological Anthropology and Human Evolution; Biology I, II; Calculus I; Ethnobotany; General Chemistry I, II; General 
Ecology; Genetics; Introductory Botany; Local Flora; Organic Chemistry I, II; Physics I, II; Physiology and Molecular 
Biology of Plants; Plant Diversity; Plant Ecology; Practical Plant Taxonomy; Vascular Plant Morphology.  
 
ADDITIONAL COURSEWORK 
Fall 2009, College of Southern Nevada, Las Vegas, NV: Introduction to ArcGIS (in progress). 
Spring 2005, Universidade Federal de Viçosa. Viçosa, Minas Gerais, Brazil: Experimental Plant Taxonomy, 
Dendrology and Forest Plants, Introduction to Soils in the Environment, Homeopathy (Portuguese language). 
Fall 2003, Universidad Pablo de Olavide. Sevilla, Spain: Environmental Chemistry, Hispanic-American Literature, 
Advanced Spanish, Spanish Civilization and Culture (Spanish language). 
1998 - 1999, Daytona Beach Community College. Daytona Beach, FL. Daytona Beach, FL: English, Spanish, 
Psychology, Humanities, Music Theory and Drawing. 
 
SKILLS AND QUALIFICATIONS 
 Skilled in plant identification and in the use of dichotomous keys, field guides and herbarium collections, with 
expertise in the flora of the eastern Mojave Desert and knowledge of temperate deciduous forest communities of 
the eastern United States. 
 Experienced in following detailed research protocols, completing vegetation surveys, and using ecological 
research methods including quadrat- and transect-based sampling. 
 Highly practiced in data entry, manipulation, and quality control. Computer skills include ArcGIS 9.3; Microsoft 
Excel, Access, Word, and Power Point; Extensis Portfolio; Adobe Photoshop; Scion Image; TalTech WinWedge; 
Thomson Reference Manager.  
 Competent in map and compass orientation and in use of GPS and topographic maps for navigation. 
 Red Cross training in first aid and CPR. 
 Valid NV Drivers License. Experienced with 4-wheel drive vehicles and backcountry roads. 
 PADI-certified Open Water Diver.  
  Proficient in Spanish and Portuguese.  
 
PROFESSIONAL EXPERIENCE 
Field Botanist, 11/2008 – present. University of Nevada Las Vegas, Public Lands Institute.  
As botanist under the direction of Dr. Scott Abella, installed and performed vegetation inventory at 128 long-term 
vegetation plots at Lake Mead National Recreational Area (NRA) and adjacent public lands. Plant specimen 
identification by use of Jepson Desert Manual and herbarium sample comparison was a major component of this 
work. Participated in installation and data collection of 30 forestry plots in the Spring Mountains NRA just northwest of 
Las Vegas, NV, including dbh, species identification, mapping and tree coring. Responsible for collection, processing, 




plant monitoring and mapping, invasive plant surveys and mapping, location and vegetation sampling of post-fire 
sites, seed and seed bank sample collection, data entry and quality control of data, and occasional setup and 
monitoring of landscape restoration experiments. 
Biological Science Technician-Crew Leader, 3/2008 – 10/2008.  US Geological Survey (USGS), Western 
Ecological Research Center, Las Vegas Field Station.  
As crew leader for USGS Plant Ecologist Dr. Lesley DeFalco, was responsible for logistics and planning of field work 
as well as training and supervision of a team of six Student Conservation Association interns in the collection of a 
wide range of plant ecology data including quadrat- and transect-based sampling of plant communities in severely 
degraded post-fire habitats, monitoring of blackbrush Coleogyne ramosissima (Rosaceae) restoration sites, and 
collection of rainfall data at multiple sites located on public lands of southern Nevada and northern Arizona. Installed 
and measured Joshua tree Yucca brevifolia (Agavaceae) population demography plots at Lake Mead NRA and at the 
Mojave National Preserve.  Measured growth of the endangered Amargosa niterwort, Nitrophila mohavensis 
(Chenopodiaceae), at Ash Meadows National Wildlife Refuge. Other duties included plant specimen and seed 
identification, data entry, presentation and quality control, and completion of monthly vehicle expense reports. 
Research Technician, 8/2007 - 12/2007. University of Nevada Reno, Department of Natural Resources & 
Environmental Sciences.  
As a technician in the lab of Dr. Robert Nowak, harvested belowground biomass at the Desert Free Air Carbon 
Dioxide Enrichment (FACE) Site at the Nevada Desert Research Center (NDRC). Separated coarse and woody roots 
from bulk soil samples. Operated TROM screening equipment. Excavated soil samples from minirhizotron tubes.  
Research Technician, 4/2007 - 8/2007. University of Nevada Las Vegas, Department of Life Sciences.  
As a technician in the lab of Dr. Stanley Smith, completed vegetation surveys including species identification and 
canopy measurements of Mojave Desert plants at the Desert FACE Site at the NDRC. Harvested, processed and 
fractionated plants from experimental plots for allometric analysis. Operated Wiley scientific mill and dental amalgam 
maker to prepare plant tissues for isotope analysis. Weighed samples and logged data to MS Excel using TalTech 
WinWedge data acquisition software. Performed leaf area analysis with Scion Image software. Used MS Excel to 
enter and manipulate data.  
Biological Science Technician (Vegetation), 6/2006 - 1/2007. National Park Service Center for Urban Ecology, 
National Capital Region Inventory & Monitoring Network.  
As a member of a forest monitoring team, was responsible for the establishment of permanent vegetation plots and 
the collection of a broad range of inventory data, including species identification, cover estimates, canopy 
assessment, damage assessment, presence of invasive species, evidence of deer browse, course woody debris, and 
soil condition. Identified, tagged and measured dbh/drc of trees and shrubs. Used GPS, laser rangefinder, and map 
and compass orientation to locate, orient, and establish plots. Used handheld and desktop computers to record data 
in MS Access. Took photo points and organized images with Extensis Portfolio software. Planned field assignments, 
coordinated with personnel from other National Park Service agencies, and prepared materials for plot inventory and 
installation. Prepared herbarium specimens, scanned and organized documents, and catalogued insect specimens 
for NPSpecies, an online database. Assisted with stream sampling and water quality analysis in the laboratory. 
Research Assistant, 11/2005 - 6/2006. University of Florida, Institute of Food and Agricultural Sciences. 
As a research assistant to Dr. Alison Fox, gathered information on plant species for the experimental Florida 
Weediness Risk Assessment. Applied a prescribed decision-making protocol, the IFAS Assessment of the Status of 
Non-Native Plants in Florida's Natural Areas, to make recommendations about horticultural usage of exotic plants. 
Used Excel to enter and rank data from the annual reports of the Southern Weed Scientist Society to determine the 




Research Assistant, Spring 2005. Universidade Federal de Viçosa, Department of Soils. 
Under the direction of Dr. Nairam Félix de Barros, prepared soil samples from tropical forests of varying 
environmental conditions and performed assays for nitrogen, phosphorus and organic carbon content.  
 
FIELD WORK 
 Transect- and quadrat- based sampling of eastern Mojave Desert plant communities, including rare habitats 
(gypsum hills, sand dunes, desert springs) and severely degraded post-fire habitats in public lands of southern 
Nevada and northwestern Arizona. 
 Tree plot installation and data collection at Spring Mountains NRA, a high-elevation region of pinyon-juniper and 
mixed pine forest communities just northwest of Las Vegas, NV. 
 Tree plot installation and measurement of Joshua trees at Lake Mead NRA and Mojave National Preserve. 
 Vegetation inventory, above- and below-ground biomass harvest of Mojave Desert plants from the Desert FACE 
Site at the NDRC, a global climate change facility located in a Great Basin-Mojave Desert transitional zone 
approximately 75 miles northwest of Las Vegas, NV. 
 Vegetation inventory and tree plot installation in the eleven National Parks of the National Capital Region, 
including the piedmont, coastal plain, Appalachian, and temperate woodland communities of Maryland, Virginia 
and the District of Columbia. 
 Collecting trips in Brazilian Atlantic rainforest for coursework.  
 Collecting trips, tree plot data collection, and landscape interpretation in north Florida habitats (longleaf pine 
savanna, sandhill scrub, coastal scrub, mesic and mixed hammock, salt marsh, and mangrove communities) 
during undergraduate botany studies. 
 
FOREIGN STUDY 
Spring 2005: one semester abroad at the Universidade Federal de Viçosa in Minas Gerais, Brazil in an exchange 
program focusing on Natural Resource Management in Tropical and Temperate Ecosystems.  
 Fall 2003: one semester abroad at the Universidad Pablo de Olavide in Sevilla, Spain engaged in studies of 
Spanish language, culture and history.  




 V-Day 2006: fundraised and performed for “The Vagina Monologues”, a national campaign for domestic violence 
awareness and prevention.  
 Neighborhood Nutrition Network: educated mentally-challenged teens in horticulture and food preparation.  
 Marine Mammal Conservancy: assisted animal handlers with feeding and medicating a pod of beached North 
Atlantic pilot whales at Big Pine Key, FL.  
 SurfRider Foundation: participated in beach cleanup events, fund-raising and educating the public about 
environmental threats to coastal habitats in north Florida.  
 UF NaviGATORS: hosted international exchange students at the University of Florida, providing an introduction 
to American customs and culture as well as practical information on housing, transportation, and the local 
community. 
 
APPENDIX 4. Assessing an exotic plant surveying program in the Mojave Desert, Clark 





APPENDIX 5. Special project: A detailed explanation of NPS Lake Mead National Recreation 
Area Rana onca (rare frog) habitat surveys 
 
Methods: 
We conducted detailed vegetation sampling to monitor plant species richness, species-specific 
foliar cover and height, and plant community biomass through time in treatment and control 
areas using a standard-plot approach.  A major purpose of this monitoring was to address 
concerns that vegetation modifications may allow the encroachment and spread of noxious non-
native plants into manipulated areas.  The monitoring will allow continuous assessments of the 
effects of these vegetation manipulations on species composition, and provide estimates of re-
growth rates of emergent species in order to evaluate how often vegetation manipulations will be 
needed to maintain more open habitats for frogs.  
 
We sampled in a paired design with each treatment plot paired with a control plot.  We 
delineated sampling plots 4 m in length, and the width of the stream channel, which is generally 
approximately 3 m in Blue Point Spring, and up to approximately 8 m in lower Rogers Spring 
within each treatment plot and paired control plot.  Treatment and control plots were placed at 
least 1 m from the edge of the treatment area boundary to minimize edge effects.  Control plots 
were established either upstream (preferred) or downstream (where necessary) of treatment 
areas. (See figure 1A).    
 
Within each plot, six 0.5 m2-sampling subplots were established for measuring vegetative foliar 
cover, height, and biomass.  Two rows of three subplots were spaced with two subplots on the 
bank edges (outside of flowing water where possible) and one within the stream centered 
between the two bank subplots.  (See figure 1B).  All vegetation sampling (biomass, cover, 
height) was conducted within these subplots but species that are present in the whole plot but not 
in any of the subplots were recorded to accurately assess plot level species richness.   
 
Foliar cover 
We collected foliar cover by species using a modified class scale (adapted from Van der Maarel 
1979) and defined as: 1 (< 1%), 2 (1–5%), 3 (5–15%), 4 (15–25%), 5 (25–35%), 6 (35–50%), 7 
(50–75%), 8 (75–95%), 9 (95%-100%).  Using this method by species, foliar cover is not 
standardized to 100% and can sum to more or less than 100% depending on the communities.  
Therefore, the metric of interest is the foliar cover of each species.  Total foliar cover (the sum of 
all species) is more difficult to interpret and therefore rarely used.  For statistical assessments, 
values interpreted from each cover class will be converted to the midpoint of each class for use 
in average percentage cover of each species per plot.   
 
Estimation of class-scale foliar cover was aided by use of visual cutouts representing 1%, 5%, 




groups within each sampling date for quality control. Species identification was confirmed by 
research assistants trained in local botany.  A site specific species guide was assembled and 
provided to field crews to assist with species identification.  
 
Richness 
Richness within the subplots was interpreted from the foliar cover data; however, species that 
were not captured within the subplots were noted at the whole plot level.  Visual scans for 




Height of each species within subplots was visually estimated using a meter stick or Robel pole 
(depending on the size and dominance of the species assessed.)  Values were recorded for each 
species in the plot separately and community height was then calculated using a weighted 
average.  Community height was calculated by multiplying the height of each species present by 
the proportion of foliar cover that species comprised, then summing that weighted height across 
all species in the plot for a weighted community height metric for each subplot in the plot.  This 
method tracks the response of individual species to treatments, and ultimately gives a better 
estimate of the whole community response. 
 
Biomass 
Biomass within treatment subplots were clipped and collected for dry weighing.  Initial 
collections were made just prior to treatments.  All plants within the subplots were clipped to 
ground level (mimicking what might occur using the brushcutters.) Vegetation from each subplot 
was bagged (in paper), removed from the site for temporary air drying, dried to a constant mass 
in drying ovens (at least 48 hours at 60o C) and then weighed.   Each bag was labeled by species 
(6 digit codes), study area, plot, subplot, and date.  
 
Timing of Vegetation Monitoring 
Initial sampling and biomass collections were collected prior to vegetation manipulations (i.e., 
January 2007 for phase 1 treatments, and November 2007 for phase 2 treatments).   Monitoring 
for cover, richness, and height was conducted five times thereafter for phase 1 sites, and three 
times thereafter for phase 2 sites.  (See table 2 for sample assessment intervals).  Biomass was 
sampled initially before treatments occurred (after initial vegetation monitoring occurred) and at 
the end of treatment monitoring in February, 2009.   
 
Statistical analysis 
Analysis of foliar cover, height, richness, and diversity were analyzed with a repeated measures 




analyzed with a paired t-test for Blue Point Spring sites, and a one-way ANOVA for Rogers 
Spring sites using JMP statistical software (JMP institute 2007). 
 
Results: 
In total, 28 plant species were observed across the two spring sites over the course of the 
monitoring.   (See table 1.)  Treatments had very little effect on which species were present.  
Species that were present before the cutting or burning treatments were generally present in the 
last set of observations as well. (See table 1).  However, there were five species that were 
observed in pre-treatment observations and not recorded thereafter, Acacia greggii and 
Baccharis salicifolia, both at Rogers Spring, and Heliotrope curassavicum, Suaeda moquinii, 
and Tamarisk ramosissima at Blue Point Spring.  Each of these observations was a single record 
on an edge plot at a very low abundance.  Three native species, Lythrum californicum, 
Muhlenbergia asperifolia, and Prosopsis glandulosa, were seen at Rogers Spring after 
treatments that were not observed there before.  L. californicum was a new observation for that 
region of the park and verified by park contract botanist Dianne Bangle.  Note that no new exotic 
species established in treatment areas. 
 
Foliar cover 
By the end of treatment monitoring the abundance of most dominant species generally were not 
affected by the treatments. (See table 2).  The abundance of certain species, such as Juncus 
arcticus, was slightly reduced in Blue Point Spring, but abundance of the species in the plots is 
not in jeopardy.  The abundance of Cladium californica was reduced slightly in phase 1 sites, 
and follows similar rates of recovery in phase 2 sites, recovery to approximately 60% cover one 
year post treatment.   
 
Height 
While there was an initial decrease in plant community height at Blue Point Spring, overall there 
was no effect of treatment on plant community height.  (See figure 2, table 3).  However, the 
impact of treatments on the plant community height at Rogers Spring was significantly affected 
by treatments, but the response varied by date (treatment*date P < 0.01 for both phases.)  Plant 
community height was significantly decreased initially, but by the end of the monitoring cut 
plots from phase one had returned to pre-cut height.  However, within phase 2 at Rogers Spring, 
cut plots were still significantly different after the January 2009 sampling date, while the burned 
sites had re-established to pre-cut heights.   
 
Richness 
Richness was generally little affected by treatments.  (See figure 3, table 2).  Plant species 
richness at Blue Point Spring varied between 8.0 and 10.6 species per plot, with richness in the 




varied between 2.7 and 8 species per plot, with richness declining through time across all plots, 
and no significant response to treatments. 
 
Diversity 
The response of plant diversity to treatments was mixed.  (See figure 4, table 2).  Diversity in 
phase 1 at Blue Point Spring, and phase 2 at Rogers Spring was unaffected.  However, at Blue 
Point Spring phase 2, diversity was slightly greater in control plots than in treatment plots, and 
this response was unaffected by time since cutting.  At Rogers Spring phase 2, across dates 
diversity was greater in treatment plots (both cut and burn sites) than in control sites.   
 
Biomass 
Biomass across sites and within either phase was significantly decreased by both cutting and fire 
treatments (all sites P < 0.01).  (See figure 5). 
 
Discussion: 
Effects of vegetation manipulations 
As exhibited by the consistency of presence of species from initial assessments to the most 
recent post treatment monitoring, the presence and absence of individual species was consistent 
pre and post-treatment.  Overall, while the physical manipulation had an immediate effect on the 
abundance of nearly all species, after one year post-treatment, nearly all species aside from 
Cladium californica (hereafter referred to as Cladium) recovered to post-treatment abundances.  
(See table 2).  Although Cladium took longer to re-establish, abundance of the species is so 
great, and the species forms such dense stands, that the treatments we established in Cladium-
dominated habitats were not enough to make habitats suitable for frog re-establishment. 
 
However, our work shows that the types of manipulations employed generally avoid negative 
effects of significant drops in species richness and diversity and no dominant species were 
eliminated from the systems.  See figures 3 and 4.   The vegetative community composition 
remains consistent, even recently after treatments.  Abundances of species that recover are 
essentially the same abundances as pretreatment observations.  Additionally, no invasive exotic 
species established in the systems post-treatment.   
 
Although technically richness was negatively impacted by cutting treatments in Blue Point 
Spring phase 1, the reduction of one or two less common species in some of these plots is likely 
ecologically insignificant, and should not affect frog habitat utilization.  However, in Cladium-
dominated sites, increases in richness due to treatments was beneficial, providing a more diverse 
habitat than the generally monospecific Cladium stand, and possibly providing for competition 
against the Cladium if abundances of other species were large enough.  However, we noticed no 





Relative effectiveness of fire versus cutting on reducing Cladium abundance 
Burning proved slightly less effective at moderating Cladium growth than did the cutting.  
Height and abundance of burned plots both returned to post-fire levels within 14 months.  This 
may in part be due to the fire not burning completely to the ground, whereas physical biomass 
removal cut stumps to within approximately 5 cm of the soil or water.  Our measurements 
estimate that post-fire Cladium stump height ranged from 13-32 cm above the surface of the 
ground or water.  The primary meristems of the plant were likely less affected by the impact of 
the fire than of the physical removal.   
 
Conclusions: 
The vegetation manipulations of cutting and burning do not have a negative effect on plant 
community composition, and communities are able to recover to pre-treatment abundances and 
composition within two years.  Treatments decrease the growth of species for several months, 
with reduction of foliar cover of dominant species within the communities reduced for at least a 




• Funding: Clark County Multiple Species Habitat Conservation Plan and Lake Mead 
National Recreation Area (NPS) 
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Craig, Dana Drake, Callais Fossier, Dane Gerace, Meredith Gosejan, Matthew Graham, 
Josh Greenwood, Victoria Hemmings, Tereza Jezkova, Karen Maloof, Adessa Schwartz, 
Jessica Spencer, Alex Suazo, and the NCC crew members that conducted tough physical 
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• Alice Newton (NPS) 
• Greg Funderburk & the NPS fire management crews 
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Table 1.  Species list of all species found before and after treatments (cutting and fire).  A six-
digit code was used for data recording on site and is referenced in other tables within this 
document.  An “x” represents an observation of the species. 
 
Scientific Name Common Name Code Blue Point Rogers 
      Before After Before After
Acacia greggii Catclaw ACAGRE   x  
Allenrolfea occidentalis Iodinebush ALLOCC    x 
Anemopsis californica Yerba mansa ANECAL x x x x 
Baccharis salicifolia Emorys seepwillow BACSAL   x  
Cirsium mohavense Mojave thistle CIRMOH x x x x 
Cladium californica Sawgrass CLACAL     
Distichlis spicata Salt grass DISSPI x x  x 
Eleocharis rostellata Torreys spikerush ELEROS x x x x 
Heliotrope curasssavicum Heliotrope HELCUR x    
Isocoma acradenia Alkali goldenbush ISOACR x x   
Juncus arcticus Wiregrass JUNARC x x x x 
Lycium pallidum Pale wolfberry LYCPAL   x x 
Lythrum californicum California loosestrife LYTCAL    x 
Muhlenbergia asperifolia Alkali muhly MUHASP    x 
Phragmitis australis Common reed PHRAUS   x x 
Pluchea sericea Arrowweed PLUSER x x x x 
Potamageton pectinatus Fennel Leaf Pondweed POTPEC x x   
Prosopsis glandulosa Honey mesquite PROGLA    x 
Prosopsis pubescens Screwbean mesquite PROPUB x x   
Samolus parviflorus Water pimpernel SAMPAR x x   
Scripus americana American bulrush SCIAME x x x x 
Solidago confinis Southern goldenrod SOLCON x x x x 
Sporobolus airoides Alkali sacaton SPOAIR x x   
Suaeda moquinii Seepbush SUAMOQ x    
Tamarisk ramosissima Tamarisk TAMRAM x    
Typha domingensis Southern cattail TYPDOM x x   
Vitis arizonica Canyon grape VITARI   x x 
Washingtonia filifera Desert fan palm WASFIL x x     
       
       
 
Table 2.  Responses of dominant species (those with cover on average > 10%) to treatments (cutting or fire) through time (mean ± 1 
SE).  The most dominant species are located to the left.  Species are labeled with their six digit code, see table 1 for code identities.  
Most species returned to their pre-treatment abundance by the end of the study. 
 
Blue Point Spring ELEROS SOLCON TYPDOM JUNARC  
Phase 1 Date Control Cut Control Cut Control Cut Control Cut   
 Jan 2007 15 ± 7 17 ± 11 13 ± 1 19 ± 6 11 ± 7 10 ± 7 8 ± 4 9 ± 5   
 May 2007 16 ± 8 4 ± 2 11 ± 3 8 ± 3 7 ± 5 4 ± 2 2 ± 1 3 ± 2   
 Nov 2007 28 ± 11 17 ± 7 14 ± 3 12 ± 4 9 ± 5 6 ± 3 8 ± 4 4 ± 2   
 Feb 2008 18 ± 8 17 ± 6 7 ± 1 8 ± 2 11 ± 7 10 ± 5 12 ± 5 4 ± 2   
 Jun 2008 7 ± 4 10 ± 4 10 ± 2 13 ± 4 6 ± 5 13 ± 7 6 ± 3 6 ± 3   
 Jan 2009 23 ± 7 27 ± 7 11 ± 1 7 ± 2 10 ± 7 17 ± 7 15 ± 7 8 ± 5   
            
  ELEROS SCIAME SOLCON JUNARC  
Phase 2  Control Cut Control Cut Control Cut Control Cut   
 Nov 2007 54 ± 10 67 ± 8 10 ± 1 7 ± 1 11 ± 3 13 ± 5 9 ± 3 11 ± 9   
 Feb 2008 39 ± 7 16 ± 5 10 ± 4 3 ± 1 7 ± 1 5 ± 2 8 ± 2 2 ± 1   
 Jun 2008 26 ± 3 21 ± 5 7 ± 1 7 ± 1 16 ± 7 6 ± 2 11 ± 2 2 ± 1   
 Jan 2009 56 ± 10 60 ± 10 16 ± 8 19 ± 4 9 ± 2 6 ± 2 13 ± 5 5 ± 4   
            
Rogers Spring CLACAL ELEROS    
Phase 1  Control Cut Control Cut       
 Jan 2007 85 ± 10 79 ± 1 22 ± 7 19 ± 6       
 May 2007 86 ± 8 12 ± 5 13 ± 10 10 ± 7       
 Nov 2007 94 ± 3 49 ± 3 22 ± 12 27 ± 3       
 Feb 2008 86 ± 11 58 ± 2 30 ± 13 25 ± 11       
 Jun 2008 92 ± 6 53 ± 2 6 ± 3 11 ± 8       
 Jan 2009 93 ± 1 83 ± 1 13 ± 13 15 ± 8       
            





Rogers Spring CLACAL ELEROS 
Phase 2  Control Cut Fire Control Cut Fire 
 Nov 2007 89 ± 5 89 ± 5 94 ± 2 4 ± 4 15 ± 14 4 ± 4 
 Feb 2008 96 ± 1 12 ± 4 20 ± 1 5 ± 5 1 ± 1 7 ± 6 
 Jun 2008 95 ± 2 23 ± 4 35 ± 10 3 ± 3 3 ± 3 5 ± 5 












Table 3.  Statistical results from the repeated measures analyses of height, richness, and diversity 
for each of the treatment sites.  Significant values (P < 0.05) are in bold. 
 
 
     Height Richness Diversity 
Blue Point Spring    
Phase 1 treatment > 0.1      0.01 > 0.1 
 Date* treatment > 0.1 > 0.1 > 0.1 
    
Phase 2 treatment      0.06 > 0.1      0.01 
 Date* treatment      0.07 > 0.1 > 0.1 
Rogers Spring    
Phase 1 treatment     < 0.001      0.07         0.003
 Date* treatment      0.01 > 0.1  > 0.1 
    
Phase 2 treatment     < 0.001      0.08  > 0.1 
 Date* treatment     < 0.001 > 0.1  > 0.1 
         
 
Figure 1. (A) Standard design of treatment area with associated treatment plots, control plots, 
and subplots.  In this example the treatment area is 10 m in length along the stream and the 
emergent vegetation riparian zone is about 3 m wide.  Plots are 4 m by the riparian zone width.  
Outer subplots are situated on each bank with the center subplots within the stream.  (B) 
Standard plot design with subplot numbering. 
 








































Figure 5.  Biomass (g/m2) of plant communities before and after treatments.  Post-treatment 
biomass was collected in February, 2009.  Responses were the same across phase 1 and phase 2 
manipulations (treatments reduced biomass significantly); therefore we combined the phases 



















APPENDIX 6.  Special project: A presentation about vegetation manipulations promoting 
suitable Rana onca habitat (oral presentation) 
Slide 1 
Vegetation manipulations promoting 
suitable Rana onca habitat
Cayenne Engel1, Jef Jaeger1,2, and Scott Abella1,2
1UNLV Public Lands Institute
2UNLV School of Life Sciences
SCHOOL OF LIFE SCIENCES
Lower Colorado River Basin Riparian Revegetation Workshop, May 7-9, 2008  
   
Slide 2 




Rana onca Habitat Preferences
• Open, short stature vegetation (ideally < 25 cm)
• Shallow water and pools
 In some areas of the Northshore springs, 
burro and cattle foraging once maintained 
preferred habitat that is now disappearing 
following burro reductions
 








Blue Point ca 2004
High-use area by 
Relict Leopard Frogs  
This is what the frogs would like… 
 
 
Slide 5  Current Conditions at Blue Point and 
Rogers Springs
• Blue Point Spring
– Species dominated by sedges (Eleocharis, 
Scirpus) and Typha
• Rogers Spring
– Species dominated by sawgrass (Cladium)
 
X # of frogs at this spring 
 
Upper section not terrible frog 
habitat on it’s own… 
 
Sightings sporatic and occurred on 
fringes of habitat 
 
Vegetation at the two sites is very 
different, therefore we will address 

















• Inform management strategy
• Aim of creating a system of habitat 
disturbance that maintains or expands R. 
onca populations
• Effectiveness monitoring to evaluate and 
prevent potential negative impacts (species 
losses, exotic and invasive species)
• Evaluate implementation of actions (effort)
 
Don’t want the management to do 
harm 
 
With the burro population 
reductions, frog populations are 
diminishing.  Want to see if habitat 
manipulations can help stop that 





• Mechanically cut and remove vegetation to 
ground level with the aim of creating more 
open riparian habitat
• Burning vegetation, reduced to ash
• Different environments may require different 
restoration techniques (e.g. leaving cut material)
 
We know what we want, we’ve seen 
what we have, what can we do to 











Feb 2007:  
5 plots at Blue Point Spring 
2 plots at Rogers Spring 
 
Nov 2007 
5 plots at Blue Point Spring 
4 plots at Rogers Spring 
 
Burning: 














































Slide 16  Prescribed Burning of Cladium
(Sawgrass) Dominated Sites
• Cutting is labor intensive and regrows 
relatively quickly, will burning be a more 
effective management strategy?
• Some concerns expressed about removal of 
biomass (nutrients) from the system 
 
Process holdup – NPS concerned, 
allowed 20m cut b/c of “rare” 
cladium in region – after original 
cuts showed that recovered well, 




Cladium Burns – Rogers Spring  
 
Slide 18 






Cladium Burns – Rogers Spring  
Give feel for depth of ash, say that 




Goals of Vegetation Monitoring
• Monitor plant density and stature 
– From a frog’s-eye view
• Rate of regrowth 
– How often do managers need to manipulate 
the system?
• Changes in community composition
– Monitor for invasive/exotic plant species
– Major changes in native community
 
What are we looking for? 
 
This is where I come in! 
 
Previous research reevaluated for 




Slide 21  Vegetation Monitoring Design
Treatment Area





• Paired control plots with each treatment plot
• Plant community sampling collected within subplots
 
•Paired control plots with each 
treatment plot  
• Six 1 m2 subplots to assess foliar 
cover, capture stream and riparian 
habitat 
 
•Varying treatment plot sizes based 









• Foliar cover estimates 
– Plant species richness
– Density equivalent
• Species heights (rate of growth)




Treatment Site at Blue Point Spring, pretreatment  











Robel pole method to estimate 










• Plant species richness and constituent 
species unresponsive
– No new exotic invaders
– One novel species, Lythrum californicum
• Rogers Spring (Cladium dominated) 
vegetation slower to re-established more 
slowly than vegetation at Blue Point Spring
 
California loosestrife recorded at the 
spring, rare for the park, previously 
only noted in the Newberry Mtns 
 








Blue Point Spring, Dec 2007
 
Dec 28, 2007 
 
 
Slide 29  Blue Point Spring: 
Dominant Plant Species Recover Quickly

































All data 1 S.E.  
Connect treatment; dashed line 
toward zero 
 
Dominant species are bouncing 
back quickly 
Error bars = SE 
Visual observations of frog folks 
indicate more “open” communities 
after a year… 
 
 
Slide 30  Blue Point Spring: 
Height of community re-establishes quickly





















All data 1 S.E.  
Add dashed line for cover for cut 










Cladium Reduced, Scirpus Recovered
Cladium californicum Scirpus americana






























All data 1 S.E.  
HEIGHt axis LABEL 
 
 
Slide 33  Rogers Spring: 
Community height reduced





























• Eleocharis and Scirpus generally returning to 
pre-cut conditions by the end of year-one 
• Cladium recovers more slowly following 
treatments – however becomes dense quickly
• Vegetation manipulations have little effect on 
consitutent species
• No introduction of invasive species, but…
• Monitoring to continue
– burned plots to get 1 year of data





• Photo credits: Dana Drake, Jef Jaeger
• Funding: Clark County Multiple Species Habitat 
Conservation Plan and Lake Mead National Recreation 
Area (NPS)
• Field work assistance: Dianne Bangle, CJ Calvo, Jill 
Craig, Donovan Craig, Dana Drake, Dane Gerace, 
Meredith Gosejan, Matthew Graham, Josh Greenwood, 
Victoria Hemmings, Tereza Jezkova, Adessa Schwartz, 
Jessica Spencer, Alex Suazo, and the NCC crew 
members that conducted tough physical labor
• Alice Newton (NPS)










APPENDIX 7. Special project: A condition assessment of spring and seep vegetation on 
the Desert National Wildlife Refuge, southern Nevada  
 
 
Study goals were to document current plant communities associated with desert and 
dryland forest springs and seeps (in comparison with nearby uplands) and to detect and 
quantify exotic plant invasions.  Based on literature that has documented greater plant 
invasions in riparian areas than in uplands (Colautti et al. 2006; Planty- Tabacchi et al. 
1996; Stohlgren et al. 1998, 1999), we anticipated that exotic abundance would increase 
closer to the water courses.   Because of their greater accessibility, we further expected 
that low-elevation desert springs would contain more exotic plants than high-elevation 
forested springs.  
 
Methods: 
From June to October 2007, we sampled twelve springs (five high-elevation and seven 
low-elevation) within DNWR for plant community composition.  (See table 1, figure 1).  
Along each spring length we randomly selected three equidistant locations to set up 
sampling transects.  At each selected position, two, twenty-meter-long transects were laid 
perpendicular to the stream length extending in opposite directions.  (See figure 2). This 
resulted in a 40-m transect with two sampling locations representing each distance from 
the spring.  Each end of these transects were marked with rebar to permanently delineate 
quadrat placement and allow for repeat sampling.  Along each transect we sampled 
within four 1 × 1 m quadrats placed 0, 2, 10 and 20 m from the stream (24 quadrats 
sampled per spring).  We recorded the plant community composition and the percent 
cover each species composed of each quadrat.  Plant nomenclature followed NRCS 
(2008). 
 
Spring accessibility was assessed by distance from the nearest currently approved 
roadway.  High-elevation springs ranged from 5.2 to 6.7 km away, and were an average 
distance of 5.9 km from the nearest roadway.  Low-elevation springs ranged from 0.2 to 
1.2 km from the nearest approved roadway, and averaged 0.6 km away.  A few springs, 
however, had historic roadways, (now decommissioned) which led closer to them.  One 
of these has become a popular horseback riding trail.  Difficult accessibility prevented 
most sites from being visited more than once.   
 
Analysis: 
To examine whether distance from spring is associated with exotic species richness, we 
compared richness means (averaged on a site basis) among distances (0, 2, 10, 20 m) 
using ANOVA with sites serving as blocks.  To avoid pseudoreplication (Hurlbert 1984), 
we averaged all six samples of each distance on a site basis for study-wide ANOVA.   
Shannon’s Diversity Index values were assigned using PC-ORD 5.0 (McCune and 
Medford 1999).  The index values were computed using categorical cover data to 
calculate total sitewide cover composed of each plant species.  At individual sites, 
ANOVA (JMP Release 5.1.2) was used to test for relationships between site specific 








Associated plant communities 
A total of eighty-four understory species were identified during sampling.  Average 
understory species richness per quadrat ranged from 2 species/m2 at Upper White Blotch 
Spring (a low-elevation spring), to 5.4 species/m2 at Wiregrass Spring (a high-elevation 
spring).  Total site richness within the 24, 1-m2 quadrats, ranged from 7 to 26.  Shannon’s 
diversity index values applied to site-wide species cover ranged from 1.1 at Upper White 
Blotch Spring to 2.4 at Quail Spring.  (See figure 3).   
 
ANOVA  
Linear regression of species richness and distance from spring within individual sites 
indicated that Wiregrass and White Spot Springs were the only springs that showed 
significant differences across the 20-m gradient.  (See figure 4).  Wiregrass showed a 
significant decrease in species richness as the distance from the spring increased (R2 = 
0.46, n = 24).  Average species richness ranged from 5.3 species/m2 near the spring (0 to 
2 m), to 3.4 species/m2 further from the spring (10 to 20 m).  On the other hand, species 
richness at White Spot significantly increased along with increases in the distance from 
the spring (R2 = 0.42, n = 24).  At White Spot, the average species richness near the 
spring (0 to 2 m) was 2.3 species/m2, whereas further from the spring (10 to 20 m), 
richness was 3.5 species/m2.     
 
Presence of exotic species  
Tamarix ramosissima was encountered during sampling at White Spot.  Exotic species 
were encountered at all low elevation springs.  (See table 2). There were no exotics 
detected at four out of five high elevation springs (Bootleg, Perkins, Shalecut and 
Yellowjacket).  (See figure 5).  Of sites where exotic species were detected, an average of 
13% of total species richness was composed of exotics and ranged from 22% (White 
Spot), to 5% (Lower White Blotch).  Over all sites, only 4% of the total cover we 
sampled was exotic.  White Spot Spring contained the greatest proportion of cover by 
exotics (17%).     
 
Discussion: 
Desert National Wildlife Refuge springs may be at a highly degraded state.  There is no 
evidence of what these spring systems were like pre-“improvement,” (historical pictures 
feature only “post-improvement” conditions, and no historical vegetation reports have 
been located).  The typical high resource, high diversity relationship that is associated 
with water features is only found at only one spring in the refuge, Wiregrass.  Possible 
reasons for the conditions at Wiregrass could be: a much longer length of overland sheet 
flow (~ 30 m), and a non-functioning bathtub containment structure.  Other springs did 
not have great enough water flow to overflow their tubs, and if water did emerge beyond 
the containment tub it appeared to infiltrate near the point of run-off.  These strong 
differences between the site with overland sheet flow and sites without indicate that to 




have indicated that these springs are fed through local water accumulation (on the 
mountains), but we believe that impacts of water usage in the Las Vegas Valley should 
not be ignored.  Area springs that still support phreatophytic communities should be 
closely monitored as deep regional aquifers are tapped.   Documenting plant community 
composition at springs over time can reflect system-wide impacts from groundwater 
withdrawal (Patten et al. 2008).   
 
Marshal et al. (2006) found that the introduction of water catchments, which concentrate 
water to a smaller contained area, did not show differences in biomass from surrounding 
areas; however, studies have not considered catchment-herbivore effects on vegetation 
diversity.  Before further spring “improvements” are conducted, the impact of herbivores 
on surrounding vegetation diversity due to the higher concentration of water (within 
catchments) should be studied.  
 
Since the time of the study, both T. ramosissima encountered during the study were 
treated by land managers.  Some of the other exotic species that were detected such as 
Bromus rubens and B. tectorum are much wider spread, and will be more challenging to 
manage.  The standing dead of these grasses have the potential to greatly change the face 
of the landscape due to increased fire frequencies.  Since these grasses were not found at 
the four high elevation spring sites with no access trail, minimizing traffic to these areas 
may prevent future introductions.  Wiregrass Spring, which has an established pack trail 
leading to it, and a historical cabin onsite, was the only high elevation spring that hosted 
exotic plants.  Visitation may play a strong part in the introduction of weed species to the 
springs.   
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Table 1. Comparison of topographical and historical conditions surrounding spring sites at Desert National Wildlife Refuge, southern 
Nevada.  Conditions include: elevation, slope, aspect and the date springs were initially developed. 
 
Spring      Elevation1  Gradient2  Aspect3   Development4     2007 sample date 
________________________________(%)________________________________________________________________ 
Bootleg     2207    45    NW    1947      June   
Cow Camp    1758    25    NW    1948      October 
Gass      1536    25    E    1952      October 
Lower White Blotch  1268    5    W    1952      October  
Perkins      2395    45    N    1947      June 
Quail      1613    20    SW    1952      October 
Rye Patch    1873    40    S    1949      October 
Shalecut    2230    40    N    1915      June 
Upper White Blotch  1309    15    NW    1952      October 
White Spot    1361    15    W    1952      October 
Wiregrass    2438    10    SW    1950      June 
Yellowjacket    2354    70    NW    1951      October 
 
1Elevation in meters as determined using a 10 m digital elevation model (DEM).  
2Slope as represented by the percent slope derived using a 10-m DEM. 
3Aspect as the direction slopes face, as determined using a 10-m DEM. 
4Development refers to the first documentation of permitted infrastructure installation at a spring.  Records were obtained from Desert 




Table 2. Percent frequency which species occurred within 24, 1 m2 quadrats at each spring site.  Plant nomenclature follows NRCS (2008).  
High elevations springs are represented as: BOOT = Bootleg, PERK = Perkins, SHAL = Shalecut, WIRE = Wiregrass, and YELL = 
Yellowjacket. Low elevation springs are represented as: COWC = Cowcamp, GASS = Gass, LOWB = Lower White Blotch, QUAI = Quail, 
RYEP = Rye Patch, UPWB = Upper White Blotch, and WHSP = White Spot. 
   High elevation    Low elevation      
Nativity Habit1 Genera species2 BOOT PERK SHAL WIRE YELL COWC GASS LOWB QUAI RYEP UPWB WHSP 
                              
Exotic Forb              
  Amaranthus albus (a)         13    
  Erodium cicutarium (a)       8      
  Taraxacum officinale (p)    42         
               
 Graminoid              
  Bromus rubens (a)      67 33 33 29 25 4 54 
  Bromus tectorum (a)      42 42  33 71  13 
  Poa pratensis (p)    25         
  Polypogon monspeliensis (a)      4    8  13 
               
 Shrub              
  Tamarix ramosissima (p)            17 







Figure 1. Desert National Wildlife Refuge is located in southern Nevada in a Mojave – Great Basin 





Figure 2. Diagram of the sampling design used at each spring site.  Twenty-four, 1×1 m quadrats were 




 Figure 3. Shannon’s diversity index (H’) rating of each site, Desert National Wildlife Refuge, Mojave - 





























Figure 4. Diagram of changes in species richness at each spring over a gradient of 20 m.  Only two 





Figure 5. Comparison of average total cover of exotic to native species near at 20, 10, 2, and 0 m from 
the spring (a) at high (>2000 m) elevations, and (b) low (< 2000 m) elevations, Desert National Wildlife 




APPENDIX 8.  Response of Sahara mustard (Brassica tournefortii) to soil disturbance and 
water addition in the eastern Mojave Desert (poster presentation) 
Response of Sahara mustard (Brassica tournefortii) to soil disturbance and water addition in the eastern Mojave Desert
Alexis A. Suazo1, Jessica E. Spencer1 and Scott R. Abella1,2
1 Public Lands Institute, University of Nevada Las Vegas, e-mail: alex.suazo@unlv.edu
2 School of Life Sciences, University of Nevada Las Vegas
4505 S. Maryland Parkway, Las Vegas, NV 89154-2040
Results
Introduction
Invasive exotic species can have a significant impact on the structure, function, and 
diversity of ecological communities. Sahara mustard (Brassica tournefortii) is one of the 
top exotic invasive species spreading through the southwestern deserts of North 
America. In arid environments, it is well documented that species abundance is 
sensitive to rainfall (Beatly 1974, Ernest et al. 2000). In the Mojave Desert, winter 
precipitation can trigger massive germination events (Beatly 1974). As a winter annual, 
Sahara mustard may have a positive response to winter precipitation by germinating, 
growing, and reproducing before native annuals, monopolizing soil moisture and 
nutrients, and potentially changing native plant community structure and ecosystem 
processes.  
To better understand Sahara mustard’s ecology in Mojave Desert habitats, we 
conducted a field experiment to document the effects of water additions and soil 
disturbance on Sahara mustard density and native plant assemblage. In addition, we 
performed a soil seed bank study to compare above ground plant community and soil 
seed bank composition of study sites. Our experimental treatments were designed to 
provide favorable conditions for seedling emergence; therefore, we expected to record a 
greater emergence number in treated than control plots. 
Study Area
We conducted the study in Lake Mead National Recreation Area (LMNRA, Fig. 1). 
LMNRA is located in eastern Clark County, Nevada, and Mohave County, Arizona, USA,  
within an area > 1.5 million ha in the Mojave Desert.  At LMNRA, predominant plant 
communities include creosote-bursage desert shrublands.   
Discussion
Invasive exotic species are a leading threat to native species and 
ecosystems (Mack et al. 2000). Understanding basic ecological patterns of 
invasive species seedling emergence, growth, and reproduction can guide 
invasive species management. It is well established that Mojave Desert 
winter annuals respond positively to winter rains (Beatley 1974). As a 
result, we expected to document a high Sahara mustard seedling 
emergence in water-treated plots. Our experimental manipulations were 
not statistically significant (Fig. 3A), suggesting that other factors may be 
important in Sahara mustard seedling emergence at our study sites. For 
example, differences in soil types across the 5 study sites may have 
influenced seedling emergence. The highest Sahara mustard density was 
observed at the Govt. Wash site, and this site has sandy soils (Fig. 3B) 
which may be conducive to the accumulation and persistence of Sahara 
mustard seed in the soil seed bank. However, our seed bank assay
suggested that Sahara mustard seed density was low across study sites 
(Table 1), but we collected soil samples from open spaces only. 
Microhabitat type (e.g., under shrubs) influences seed bank density 
(Nelson and Chew 1977, Brooks 1999). It is also possible that the 
emergence method did not meet emergence requirements for some seeds. 
Other plant species responded to the water treatment (Fig. 4A), and 
density of native annuals was high in study sites where the top soil layer 
was covered by small rocks (Fig. 4B). Species diversity varied among 
study sites, and in sites with high species richness, Sahara mustard density 
was low.  
Conclusion
• Sahara mustard seedling density did not significantly respond to experimental   
treatments.
• Water additions did not increase germination of Sahara mustard.
• Soil type, microhabitat, and soil seed bank density may influence Sahara    
mustard density and spatial distribution.
• Sahara mustard density was high in study sites with sandy soils.
• Sites with low Sahara mustard density had a relatively intact native plant   
community.
• Longer studies are needed to understand the mechanisms underlying  
invasibility patterns.
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FIG. 1. Location of study 
sites. Three sites (Box Car, 
Govt Wash, and Six Mile) 
were located in Nevada, 
and two (Jumbo1 and 
Jumbo2) on the Arizona 
side of Lake Mead National 
Recreation Area.
Methods
Based on Sahara mustard infestation history at LMNRA (Carrie Norman, Weed Manager, LMNRA), we selected 5 sites within LMNRA 
(Fig.1). Sites included large washes, desert pavement, and disturbed areas (e.g., road sides). We applied treatments factorially in a 
randomized complete block design, consisting of two watering (present or absent) and disturbance (present or absent) levels, with study 
sites serving as blocks. We added 7 liters/plot of water in late October 2007 through January 2008 every two weeks (84 liters/plot of total 
water applied, Fig. 2A). We applied the soil disturbance once by dragging a metal rake over the top 5 cm of soil surface. We collected 60 
soil samples from immediately outside experimental plots for a soil seed bank study. Soil samples were set up in a temperature-controlled 
greenhouse and seedling emergence was monitored for 6 months (Fig. 2B). We collected plant density data by counting each seedling on 
12 1-m2 sub-plots and used the average of 3 sub-plots for each treatment combination for analysis. We used toothpicks to mark and 
follow Sahara mustard seedling emergence (Fig. 2C). We used analysis of variance to explore treatment effects.  
FIG.2. A) water treatment being applied B) greenhouse set up for soil seed bank study and C) counting Sahara mustard seedlings using a 1-m2 frame. 
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Plant Diversity
FIG. 5. Mojave Desert winter annuals mean (± 1SE) species richness per 1 m2 in A) experimental plots and B) study sites. C) response of Mojave Desert annuals 







































































FIG. 6. Mojave Desert winter annuals mean (± 1SE) Shannon’s diversity index in A) experimental plots and B) study sites. C) Sahara mustard patch. Levels not 


























































































Table 1. Above ground plant composition (field density per 1 m 2  ) and soil seed bank (seeds/m 2 for 











































































































































FIG. 4. Mojave Desert annuals mean (± 1SE) density in A) experimental plots and B) study sites. Watered
plots had a greater plant density relative to other treatments (F 1, 12 = 11.138, P = 0.005). Plant 
density data include Schismus spp. and Erodium cicutarium, two non-native species. Levels not connected 
by same letter are significantly different.  
Plant Response
FIG. 3. Sahara mustard mean (± 1SE) density A) in plots under different experimental treatments and B) at 
the 5 study sites. Jumbo1 and Box Car are located in  a wash; Jumbo2 and Six Mile are located in relatively 
undisturbed desert pavement. Govt. Wash has been recently disturbed during construction of a utility 

























































































F3, 12 = 0.761, P = 0.537 A
APPENDIX 9. Factors affecting exotic annual plant cover and richness along roadsides in the 
eastern Mojave Desert, USA (manuscript) 
APPENDIX 10. Vegetation of grassy remnants in the Las Vegas Valley, southern Nevada 
(manuscript) 
